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Foreword

lealtth of nIil itr'y pelt,'oii tel Is one of tilet first import ant ilitterls to be
VOiisidelrett in tli |lielnp. levelollli .d i ct'lie olerl'at i ons of milit ary forces.

Anyv hiistor'v of the Mhedicaal IDepartmient of t le United StIates AInIiv iI
World War 11 11)01st p resent tithe mIre alw1 l alt personal heatlth lonsideratiions
whicIh intletintced lhe suill-t t0al and day-to-daY lift, and exl•erienlce of officers,
it id itiee, it tihlt Army. E•aclh 4out ltiIh ted inn ts ownil wav to the overall
etrect ie'eess of o411)"lr troli5.

While slit-it lat tel's a-; personal hYgiene. iImIum II izatiou, food ain nutrition,
prevent ion of i ijurv. alnd preventive psyclhiiatrvy --to mnention a few-were of
Ibroad intetrest and concern toh11t 1 m %n withi n tile Ar.1y, their det•taled lurograil of
4levelopiiieint an•tI IltlII;I•IlIeIIt it a .ea lef .size.. sco)pe. and .illlifihatlollS lnever

before at ten•ted -or filliv elnv i•ie i-wa-ý lvi111111i ly tilte resplonsibility of
the Medical D)epartlmenlt. In ca rrving oiut these restiolsibi lit ies it s.liohil
Idwaty he i-einenibered that while Aleling with the cold realities of wvar. the
Nfedi'tal I)epartment by expect at'ion :11141 liecessitv also dealt twith the colnplexi-
ties rev,,Ivi ,,., alillt the Iphyisical, mental, and moral contlitit liiol of man.

",he ohjeetives 14f nnhitarv pivvelltive inedwivie. iiaiiielv ilie pirevention or
control of 4l115le :Iil! iij i IrY ailiolln the Ilielil ers of the mnilitary forces., the
mai lteliance and nlonservat loll 4f health, a id the lhysical and mental fitlne-'s

of the t'•oops, pl-rivihled tile g•i litug keynote to thel, personal health lprogramn
throughout the war.

Principles of lwerina l heaIth niitenatce were esta•llishetd alnd practiced
ill the Armly !+',ng Ihfore the onset of hostilities of Worhld War 1I. These Were
continued on ailt expantdd stetal an'td others were developed as the sitlnatiou
requiredl a nd ats tiime andl vir4i lulivt lues permitted. Vallahlble assistantce and
cooperation wats extenled ti) the ,Medic:.al 1h-palrtment by nmany vallied henlth
agelenlcie. In some inlstances, as might N, expetted, divergencies of olpinion
pre •ilel as toi the Ili'optr cilirses iof act lolm. As Ill il)1V vtiulh'iarale situation,
there were ,oiiie o'l of 4m1ission or cmIlllimusiol), despite every effort to atvoi(d
then. •a:il pvro)hhblems were ufnhfoled and revealed for the, first time, and, ill
not all cases were cO~plletelv satisfactorn so1l litoi.. forthcominig. Many afn(d
varied forces a uid ixigelicies of war, hoth at home aid ovrseas., aided ats well
its ni ilitatedl a:ilst the p erfe•'t a•lsAer t,) 111141 iuplementatiom of the A.rmyvs
personal henalth lpr.uvr ili. Fl lirher stl *iv and ri,-ee•rh vc•. cordintated a pplicattion
of practical niettho.ls,. and frill] n11 -tri •tinat of I :1 Ia cierliednel wit lii tihe A1vin1
are essential for the 4-mitliled succes, , of this liro..Ir4)g1 in the fulture.

vIl



VIII FOREWORD

This vohume aduiirably discusses in proper persl)ective the major problems
encountered and the measures taken by the Medical Department to safeguard
the personal health of all Arm) personnel during the period of World War II.
The results form a splendid record of which the nation can be proud, and a
pattern which should be carefully studied by those who plan the health program
of future military forces.

GEORGE E. ARMSTRONG
Major General, United States Anuy
The Surgeon General



Preface

Tile coinplexitie-, of tile theory and practice of military preveiltiV2 medi-
cine were well iemonstrated uluring tWorhl War II. It was learned ,rod re-
learned diig that period that effective prevention 'and control of disease and
injury delpends upon Ole judicious, timely, and vigorous application of the basic
truths and pmrinciplpes developed in the various disciplines involved. That so

tMICh re-learning of Otis al)l)arently elementary concept was required was
unfortunate, if for no other reason than that it was wasteful of time and energy.
It is principally this that demands the study, evaluation, and recording of the
experiences of that time. These experiences arranged themselves generally
an(I quite naturally into the triad of ep)idemiology, environmental sanitation,
and l)ersona health measures.

It is with the last of the triad that this volume is concerned. Grouped
within it are tile accounts of the policies and practices concerned with the vari-
ous direct personal aspects of preventive medicine as it was applied for tlhe
U nited State.s Army during the war period. It is hoped that this concentration
of these h igh ly personalize(l p)roc(edures-ranging from personnel selection
through nutrition and clothing to tile stimulation of specific individual immu-
nity through nimun ization---emtl)lasizes that preventive medicine is more than
the sanitation of the environment and that the prevention of the disease is more
to be desired than the nice description of the epidemic and its control. This
volume will serve a useful purpose if those who need to learn will read it and
if those who read are willing to benefit from the experiences, mistakes, and
repetitive efforts of the past.

The authors of the various chapters were chosen because of their peculiar
qualifications to deal with their allotted subjects. They need no introduction
here. They alone, however, did 1not nor could they have accoml)lished this work
ninailed. Much credit and appreciation are due to the many others who
through their advice, guidance, and reviews helped materially in the prepara-
tion of this work. If any of these are not named here, apctlogies as well as
thanks are due. Specifically, the most sincere thanks and appreciation of the
authors and editors are duie to the following reviewers: I t. Col. William H.
Anderson, MC(, USA I)r. William Ashe; I)r. Stanhope t1ayne-Jones; Prof.
Georges F. l)oriot ; I)r. John E. Gordon; I)r. Wendell Griffith; Dr. Anthony
.1. Lanza : I)r. Karl R. Lundelerg; ('ol. (lark B. Meador, MC, USA , Dr. Her-
hert Pollack: I)r. Elliott S. A. Robinson: I)r. Harvey J. Tompkins; Dr.
D)ouglass W. Walker: and ('ol. Tom F. Whayne, MC, USA.

Ix



x PREFACE

The editorial office at the Medical College of Virginia was provided with
the facilities and staff necessary for carrying out this project through the
wholehearted cooperation of I)r. William T. Sanger, President, and Maj. Gen.
William F. Tompkins, Comptroller. Their great interest and encouragement
have been warmly appreciated. Thanks also are due to Mrý-. ,Jacqueline Pate,
Mrs. Geraldine Glick, Mrs. Jeannette Martin, and Mrs. Virginia Wilson for
their secretarial work in the editorial office.

All of the statistical data in this volume, except as otherwise indicated,
were provided or reviewed by Mr. E. L. Hamilton, Chief, Mr. A. J. McDowell,
Assistant Chief, Mr. M. C. Rossoff, and members of the staff of Medical Statis-
tics Division, Office of The Surgeon General. All photographs were obtained
from Department of Defense files and were prepared for publication by the
Armed Forces Institute of Pathology under the direction of Mr. Herman Van
Cott, Chief, Medical Illustration Service.

The advice of members of the Preventive Medicine Division, Office of The
Surgeon General, who willingly gave their professional hell) throughout the
many stages of p)rocessing these manuscripts has been most valuable. The
staff of the Archives and Research Branch, Historical Unit. Army Medical
Service, who screened the voluminous wartime records, supplied much of the
source material and references to authors. General administrative support
and final typing was performed in the Administrative Branch of the Historical
Unit under supervision of Mrs. Catherine F. Marshall. Mrs. Hazel G. Hine
served as editorial clerk for this volume.

ARTHUR P. LONG
Colonel, MC, USA

26 April 1955
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Introduction

Colonel Tom F. Whayne, MC, USA

The development of preventive medicine has been an evoluttion which
progressed rapidly during the first half of the twentieth century. In World
War I, major efforts were devoted to sanitary science and to the control of
infectious diseases. In Worlh War II, preventive medicine emergeed as a
special field of the practice of medicine having to do with all of the factors
that influence the maintenance of health in the individual and in the niliitarv
comnniunitv. These factors may arise from physical or social environment,
may be inherent in people as i ividuals or groups, or may be those activities
or procedures which directly affect the health and well-being of military per-
sonnel as people. It is the latter type of factors with which the authors are
concerned in this volume.

The personal health of those coming into the military .Z-rvices is first
influenced by the manpower selection process. Viewed as a mass procedure.
selection during mobilization has unquestionably established that the study of
the physical and mental defects of examinees, whether accepted for the military
service or not, greatly aids in determining the most effective health maintenance
programs and the most efficient utilization of manpower.

Personal hygiene in the military sense is broad of scope. It includes all
of the measures an individual may utilize to maintain or improve his health.
Thus it, includes personal measures to prevent or control disease and injury,
the maintenance of a good nutritional state, mental hygiene, and the proper
wearing of clothing to avoid trauma from heat or cold. Because of the per-
sonal nature of such practices, they are of necessity difficult to supervise.
Health education and training for personal health practices overlap and it is
hard to evaluate the effectiveness of each. The results of good or poor indi-
vidual or group practices cannot be easily measured in disease or injury
incidence in a causal relationship, yet may be indirectly responsible for much
saving of time or for much noneffectiveness. Moreover, the level of practice
of personal health measures is directly related to unit leadership.

Since American forces operated on a global basis in World War II, in
vastly different, environments, under varying degrees of stress, and often with
a minimum of personal supplies and equipment, it is apparent. that a sensitive
evaluation of personal health practices of the Army as a whole is not feasible.
Much was learned and recorded which should serve as a guide for the future.

XIII



XiV INTRODUCTION

Hygiene, sanitation, control of the environment, disease and injury prevention
and control, immunization, mental hygiene, maintenance of nutritional status,
and other practices bearing on health were planned, organized, and supported
on a scale never before necessary in United States military efforts. Despite
the many variables involved and the difficulty of amassing irrefutable evidence
as to the effectiveness of personal health measures, the authors On the chapters
of this volume have made a Lareful effort to sift the experiences of World War
II, and to evaluate personal health measures in the light of World War II
conditions. The evidence lends added weight in the need for further develop-
ment of health maintenance practices and the requirement for more effective
methods of health education in the armies of the future.



CHAPTER I

Manpower Selection and the
Preventative Medicine Program

Gertrude G. Johnson*

The Surgeon General is responsible for establishing physical standards to
prevent inducetion, enlistment, or commission of the physically and mentally
unfit. The Physical Standards D)ivision determines the standards and supcr-
vises their administration. The maintenance of these standards was .~ot a
function of the Preventive Medicine Service during World War I!, but. thle

effectiveness of phlysical and p)sychiatric screening ha~d a highly important
bearing upon preventive medicine and inaterially inifflenced the measures and
procenbires necessarny to plan and carry out the p~rev~ention and control of the
acute and chronic infections wvhich condition the health of the Armly and the
loss of mianpower and miin-days in military operations.

The experience of the Army in 'World War I madle Thle Surgeon General
p)articularly aware of the necessity for strict screening against tuberculosis.
The incidence of tuibercuilosis during 'World Will I siveraged 11 p)er thousand

per year and before 'World War I wats over, ab~out 3,04X) soldiers had (lied of
tuberculosis. Throughout that war, tuberculosis had been a leading cause of
disability discharges, accounting for 1,2.T p)ercent of these.' At its end, the

newly organiized Veterans Admi just rationi bad inherited at hulge and costly

program to provide medical care for these casualties.
World War I also p)ointed1 IIl) the (desirability for adequate p~sychuiatric

screeninig. A bout 12'2,00 tOiuen were hospitalized its neuropsychiatric p~atients

during that wilr. It has been estimated that around :34 percent of these mien

hadl to be dischiarged.-A By 1941 the Federal Government had paid out well
over I billioni dollars for disability, compensationi, and hospital treatment of
neuropsvchiatric l)at ients who were World War I veterans.'

The objective of phyvsical screening, therefore, was to eliminiate the phys-
ically and meietallv uinfit who would not he capable of performing a useful

*Rixtorical Unit. Army Medical Service.
tThe Medical Department of the U7nited qtatpp Army In the World War. Washington, Government

Printing Offmce, 1929. vol. XV. pt. 2, Tables 46. 49, 50. and 82.
' Information furnished by Medical Statistics Division. Offce of The Surgeon General. 9 Feb 54.
1 Menninxer. William C. :Psychiatry In a Troubled World. New York. The Macmillan Company.

1948. p. 267.



2 PERSONAL HEALTH MEASURES ANI) IMMUNIZATION

military function, and also those who inight, reasonably be expected to break
down while oil active duty. This would provide an Army most likely to with-
stand the physical strain and other exigencies of service and would also avoid
inducting men who might shortly be discharged and thereafter be eligible for
disability payments and hospital expenses by the Government.

The Available Manpower Pool
Both the needs of the service and the available manpower pool fluctuated

from time to time. The Selective Service System made the initial classification
of registrants, complying with current requirements set by Congress as to age,
occupation, dependents, and education. The Army determined the number of
men needed each month, specified the minimum physical and mental standards
required for military service, and conducted the physical examinations.'

WhTen mobilization was ordered in the fall of 1940, the basic aim was to
get a group of 9to0,000 highly qualified men who would be trained for 1 year
and who would then form part of a reserve pool. This was a relatively small
number to take out of the manpower pool of registrants available at that time,
which totaled about 17,000,000. It was, therefore, possible to select only those
who would be able to enter immediately upon a period of intensive training and
who could reasonably be expected to remain fit for a period of years thereafter.
Consequently no reparative or therapeutic work was considered; standards were
set high; and psychiatric screening was designed so as to exclude anyone who
might not respond well to Army life.

After the United States entered the war, the l)icture changed radically.
A large Army was needed immediately. About 3,800,000 men entered the
Army during 1942, through inductions and enlistments. Physical standards
had to be lowered to get the number of men needed, and limited service personnel
were accepted at a fixed percentage of the quota.

Industry and agriculture also expanded to keel) pace with the enlarged
Army. A great effort was made to increase the available manpower pool.
Women formed the greatest labor reserve in the United States and hundreds of
thousands became industrial workers. Women's branches were formed, on a
volunteer basis, for the Army, including Air Force, and for the Navy, including
Marines and Coast Guard. Labor was also drawn from the previously unem-
ployed group and from the older age brackets. There was a decrease in civilian
activities and in self-employment. To make the best possible use of the labor
available, the work week was lengthened to 48 hours.

The Army and the Navy (including Marine Corps and Coast Guard) corn-
peted for manpower through voluntary enlistments. The Army offered a choice

4 T'p to January 1942. the ni:ý!n medical examination was made by the local boards of Selective
Service and the Army's function was limited to the final physical examination. After that date, how-
ever, the whole medical processing was taken over by the Army, and the function of the local boards
was limited to elimnination of the obviously disqualifying defects.



MANPOWER SELECTION 3

of as'signmllent to tile Ground, Akir, or Service Forces its an 7%diiceiient , most
A rmy vohiunteers (chose thle A ir Forces. Si nce thle physic Il anld nieiitalI standlards
for enlistment in the 'Navy and A riny Air Forcee wvere htigher than thle general
1-equii-eient~s for induct ion, the result. wazi tat they were ableI to obtain men of
better p~hysical and mental caliber tit- n were thle Giround andi Service. Forces.'
Lack GL control over the nuimber of available men and the resultant, inability to
plan. accura~tely laid1 a., .mndue burden upon Selective Servive machinery.
Pre~sideiit Roosevelt "therefore, inl Decemnber 1942, stopped all voluntary en-
listmients of men between 18 and .38. Registrants were, thereafter processed
through stlective Service and allotted1 to Armny and Navy according to estab-
liz:,Ited quotas.

The manpower shortage seemed so acute by 0-~ o'nd of 194A thilt Cong'ress
dilrecte(1 thle appointment. of a commission to study requirements for the Armed
Forces.' It wvas hoped that soine of the large group rejected for physical
reasons (estimated ait that. time, at 31,0M,000) could be indlucted, especiall1y for
limited service. The commission rep~orted1 that exist inmg phlysical rcquirements
could not. be redluced further without impairment of efficienc~y. The chief
ne-ed, the report concluded, was for men for general duty.8 As a result., it, be-
came routine p~rocedulre to induct, men with dlependlents; deferments for essen-
tial industries were more strictly scrutinized.

By the middle of 1944, the Army had attained the bulk of its procurement
objective. With offensives onl all fighting fronts, it. urgently needed young
men as replacements. E~xemp~tions for those under 26 were rigidly screened;
dleferments in older age groups wvere liberalized. Men becoming of age for
registration were the chief source of replacements for the Armed Forces. Con-
currently many were being dlischarged, primarily for physical reasons, and be-
camie availab~le is civilian laibor. Whten once again thie Airmyv'snmission chaniged
after the defeat. of Grermiany, it w-as p~ossible to use more limited service p~erson-
nie], and induction of such men w-as resumed.

Throughout the, period of mobilization and war Selective Service main-
tained a continuous program of registering, classifying, and reclassifying.
Registrants were not. considered frozen in one category, but wei-e constantly
screened and reevaluated.

Physical Standards for Induction
Basic physical standards for' induction were published in August 1940 as

Mobilization Reguilations ( MR) 1-9 in anticipation of the. passage of the. Selec-
5 Karpinos. 13. 1). :Ev-aluation of the physical fitness of present-day Inductees. IT. S. Armed Forces

Med. J. 4 :415-430. Mar 1953.
11Executive Order 9279. 5 Dec 42.
7Amendment to Selective Training and Service Act of 1940, Public Law 197, 78~tb Congress, ap-

proved 5 Dee 43.
$ Selective service as the Tide of War Turns. The 3rd Report of the Director of Selective Service

19143-1944. Washington, Government Printing Offce, 1945, P. 55.

34&336 0-55---2



4 PIERISONAL IIEALT1h MEASURES ANT) IMMUNIZATION

tive Training and Service Act. The President dechlred them part, of Selective
Service regulationsO and they were used bothl by examining physicians of the
local boards and by Army induction examiners.

Mobilization Regulations 1-9 went through several major revisions during
the war and were also amended from time to time by War Department directive
with respect to specific items. Although for some conditions very sharp lines
of demarcation were drawn, the introduction to eavh of the published regula-
tions stated that they were to constitute a guide to the medical examiner. It
was expected that he would exercise his professional judgment. In many
instances it was the deg-ree, of incapacity which led to classification for general
or limited service, or for rejection. An analysis for rejection for cardiovas-
cular disorders showed a particularly wide range of professional difference of
opinion upon what would be di-qualifying.'0 If the examining physician
believed that the general condition of the man would not allow him to perform
satisfactorily, he could recommend rejection, even though no specific item was
the cause.

The examiner's rigid or liberal interpretation of existing standards, shift-
ing with the need to fill a quota, in effect caused these to fluctuate. The most
drastic changes in the regulations themselves were those relating to visual
acuity and dental requirements. The first MR 1-9 in August 1940 set the
minimum dental requirements at a total of 6 masticating teeth and 6 incisor
teeth properly opposed. As soon as the first statistics were available, it was
discovered that failure to meet these requirements had resulted in rejection of
approximately 9 percent of those examined. If that standard had been main-
tained, it has been estimated that by the end of 1943 nearly 1,000,000 men
who were inducted under the liberalized dental standards would have been
lost to the service." Dental requirements were revised downward, and an
extensive reparative program by the Dental Corps initiated, until in October
1942 a man completely edentulous could be inducted if his condition was
corrected or correctable by dentures. 12

In 1940 minimum visual acuity for general service was set at 20/100 in
each eye without glasses, if correctable to 20/40 bilaterally. This was the
second most important cause for rejection, and these requirements were
progressively lowered. The lowest visual acuity requirements were reached in
April 1944,1` when 20/200 in each eye, or 20/100 in one eye and 20/400 in the
second eye (if correctable to 20/40 in each eye, 20/30 in the right and 20/70 in
the left, or 20/20 in the right and 20/400 in the left), was sufficient for general

9 Executive Order 8570, 18 Oct 40.

10 Levy, R. L., Stroud. %. R. .. and White. 1,. 1). : Report of reexamination of 4.994 men disquali-

fied for general military service because of the diagnosis of cardilovascular defects. J. A. M. A. 123:
937-944, 11 Dec 43: and 1029-1035. 18 Dee 43.

11 ASF Monthly Progress Rpt, See 7. Health, 31 Jan 44.
12 MR 1-9, 15 Oct 42.
is MR 1-9. 19 Apr 44.



MANPOWER IRELECTION 5

service. The registrant did not have to supply the corrective glasses himself;
the Army furnished more than 2 iuillion pairs of glasses.

In general, no registrant with an acute infectious disease, with the excep-
tion of venereal diseases which are considered separately, was to be inducted
until he had recovered without disqualifying sequelae. Although intestinal
parasites were not considered cause for rejection, such findings were to be noted
on the record so that medication could be undertaken. Other parasitic in-
fections such as filariasis. trypanosomiasis, amebiasis, and schistosomiasis were
cause for rejection.

Tuberi'uuosb;. The Subcommittee on Tuberculosis of the National Re-
search Council, at the request of The Surgeon General. made recommendations
iegarding screening standards for tuberculosis. The aim was to exclude all
men with active tuberculosis or tuberculosis of doubtful stability that might
break down and lead to active disease during military service. At the same
time it was rccogmized that tuberculous infiltrations of minor e-t."rf r"- in-
frequently heal completely, and it would be a waste of manpower to reject all
persons showing any traces of healed tuberculous lesions.

The 1940 standards included detailed instructions on the physical exami-
nation of lungs by pallpation, percussion, and auscultation although it was
recognized that these methods were of less value than X-ray. The Subcom-
mittee on Tuberculosis pointed out that at least 75 percen of early active
tuberculosis can be discovered only by X-ray examination, and that about 1
percent of the male population of military age has active tuberculosis.'4

Examination by X-ray was carried out wherever facilities permitted and
in all doubtful cases. Approximately 1 million men were inducted without
X-ray." Many of these however, were X-rayed after acceptance at reception or
basic training centers and those found to have active tuberculosis were dis-
charged. In March 1942 chest X-ray on all inductees became mandatory.'"
The criteria for rejection were made arbitrary because induction was rapid
and many of the roentgenologists used were inexperienced in the field. The
average rejection rate for tuberculosis for the years 1942-45 was approximately
l percent. The incidence rate of tuberculosis in the Army during those years
was 1.24 per thousand, approximately one-ninth that of World War I.

A roentgenogram of the chest was made a routine part of the separation
physical examination as well. Cases of active tuberculosis discovered averaged
1 per thousand. All those discovered at induction centers or on discharge
were required to be reported to the soldier's State Board of Health, thus
advancing the cause of tuberculosis control in the nation as a whole.

"1'Minutes of Meeting, NRC Subcommittee on Tuberculosis, 23 Jul 40. HD : 040(TB).

Is Long, E. R.. and Lew, E. A.: Tuberculosis In the Armed Forces. Am. J. Pub. Health 35: 469-

479, May 1945.

1 MR 1-9, 15 Mar 42.



6 PERSONAL HEALThT MEASURES AND IMMNINIZATION

It cannot be clainied that the examination for tuberculosis as conducted
was perfect. A considerable number of men with small active tuberculous
lesions escaped detection." Hut the general view of responsible authorities
was that the screening process was a highly credita)le one, that it eliminated the
overwhelming majority of active cases sent to induction stations, and provided
a body of troops so nearly free from tuberculosis that further infection from
exposure in the A\rmy was negligible.",

Venereal Disease. According to the physical standards in effect in 1940,19
registrants with any form of venereal disease were not acceptable for general
service. Registrants with acute or chronic syphilis, including latent syphilis,
were classified as limited service. No limited service registrants were called
for induction, however, until July 1942. Gonorrhea was considered a remedial
defect, and registrants with this disease were temporarily deferred until a cure
had been effected.

Several things happened to change this attitude. One was pressure of
public opinion which produced a flood of letters o' protest against a policy
which seemed to penalize good conduct. It was soon obvious, also, that a num-
ber of men, otherwise qualified, were being lost to the services.2 0  After war
was declared, and the limitations of American manpower became evident,
regulations were reviewed. Some draft boards, particularly in the South, were
hard pressed to meet their quotas because a high percentage of the Negroes in
their districts were infected.

The treatment of uncomplicated venereal diseases was very much simplified
by new therapeutic discoveries. In the summer of 1942 ;" the Medical Depart-
ment conducted an experimental program of inducting men with venereal
diseases and curing them before they reported for active duty. Since successful
results were achieved, induction boards were directed to accept infected men
within the limits of facilities for their treatment. By March 1943, about 7,000
ve ereally infected men were inducted into the Army. About 4,500 of these
inductees were infected with syphilis. The induction of men with venereal
disease reached its peak in the last quarter of that year, when about 12,000 men
with venereal disease were inducted each month. By the end of the first half of
1944, the backlog of all registrants previously rejected for venereal disease was
completely ie•creened and inducted. It has been estimated that with the
liberalization of the standards regarding venereal disease the Army absorbed

1 Myers. J. A. : Failure to detect all tuberculosis on induction to military service. J. Lancet 64:
111-113, Apr 1944.

18 Long. F. R., and Hamilton, E. L. : A review of Induction and discharge examination for tubercu-
losis in the Army. Am, J. Pub. Health 37: 412-420, Apr 1947.

"1 WI) Cir 117, 18 Oct 40.

SSelective Service Med. Statistics Bull. 1, 10 Nov 41. HD : 327.
See footnote 11. p. 4.
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during World War 11 sonmewhat over 2(X),(X)0 registrants who had venereal
disease.32

Psyehiatrhc ,Ncvr(,e' )q. Ihuriug the first 2 years of the war great effort was
made to screen out all men with actual mental dlisorders, also those with psycho-
neurotic traits which might make it (lifficult for them to adjust to Army life.
But the sl)eed of induction, lack of adequate social histories of the registrants,
and shortage of trained psychiatrists made it very difficult to niake a definitive
appraisAil.

The Army emphasized that men with psychoneurotic traits were a detri-
ment to the morale of a tunit, were likely to take ulp needed hospital beds, and
would be a great expense to the Government if they had to be discharged as
psychiatric patient s.2 Compnilaints were received from combat officers who had
in their comnmands some of the men who had been misclassified. One War
Department directive stated: "There is no classification for duty of military
p)ersonnel with such mental diagnoses as l)sycloneurosis .... ' '-2

As a result of this Army attitude, it became the rule in many induction
centers that if there were any doubt at all as to whether a registrant would per-
form satisfactorily, he should be rejected. If the candidate gave any suggestive
evidence of emotional instability, such as nervousness at the time of examina-
tion, sweaty hands, or expressed fears, lie was usually rejected.25

In April 1944, a War I)el)artment directive emphasized that accumulating
evidence indicated that many individuals with minor person'-lity disorders and
mild neurotic trends could be of service to the Armed Forces. It was noted
that, on the basis of l)revious directives, many such men were being rejected at
induction st-itions. The acute need for manpower made it necessary to admit
all individuals who had a reasonable chance of adjusting to military service.2

In order to aid the examiners, who frequently had 3 minutes rather than the
planned 15 minutes for the psychiatric interview, a test, known as the Neuro-
p)sychiatric Screening Adjunct, was composed which was aimed at selecting
those who nee(le(d further l)sychiatric study. This 23-question test was adopted
in October 1)44 and used in all induction stat.ions.2'

There was little difficulty in identifying men with serious mental disorders.
The borderline cases posed the real problem. The psychiatrist at the induction
center had no possible way of evaluating the four most important factors of
influence on the adjustment of a soldier: the type of leadership he would receive;

2 Karplnos. B. D. : Venereal disease among Inductees. Bull. U. S. Army M. Dept. 13 : 806-820.
Oct 1948.

" SG Cir Ltr 19. 12 Mar 41.
2 Wi) AG Memo W600--39-43, 26 Apr 43.
"Menninger, op. cit., pp. 266-292.
- WD TB ME!) 33. 21 Apr 44.

SWD AG Memo 40-44, 19 Sep 44.
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the degree of motivation lie would have to do his job; the type of job and unit
to which he would be assigned; and the degree of external stress which might
confront him.28

Functionally effective screening processes may reduce the number of psy-
chiatric casualties during military service. But since a manis personality at
time of induction is only one of the factors involved in breakdown, screening
cannot be expected to eliminate all such breakdowns. It was also shown that
many men at first rejected by psychiatric examiners were able to perform for
long periods in a satisfactory manner.3

The Physical Profile Serial System

Throughout the major portion of the war there were only two physical
classifications used: general and limited service. Classification for job place-
ment was carried out by an extensive program of testing and interviewing. A
real attempt was made to match the individual's training, experience, and
aptitudes with his military assignment. However there was no simple system
of assessing the man's physical stamina and including that as a part of the
classification for job assignment.

The Canadian Army had evolved the PULHEMS system which indicated
the physical and mental capabilities of the individual. The personnel division
graded each job in terms of the minimum PULHEMS requirements necessary
to carry it. out. The United States observed the Canadian system and, after
experimentation in this country, adopted in May 1944 a modified form known
as the physical profile serial system.8 0

The initials PULHES represented six factors in an individual which were
to be evaluated: P-general physical stamina and strength; U--upper extrem-
ities; L-lower extremities; H-hearing; E-eyes; S--psychiatric evaluation.
Each of these letters had four potential grades, so that a man's profile might
read 121121 for a general service nian.31  The "M" in the Canadian PUTLHEMS
which stood for mentality and intelligence was omitted from the American
factors because it was considered adequately covered by the Army General
Classification Test. A lettered code to represent certain combinations of
grades in the various factors was adopted for statistical, assignment, and re-
porting purposes.3 2

The profile system proved to be a timesaver in choosing men for particular
types of assignment., although the United States Army did niot use it as ex-

- Menninger, op. cit., pp. 266-292.
- Eanes. R. H. : Standards used by Selective Service and a follow-up on neuropsychiatric rejectees

in World War 11. In Selection of Military Manpower: A Symposium. Washington, National Research
Council, 1951, pp. 149-156.

30 WD Memo W40-22, 18 May 44.
41 Developments in military medicine during the administration of Surgeon General Norman T.

Kirk: preventive medicine and professional care. Bull. U. S. Army M. Dept. 7: 594--646, Jul 1947.
Xi Supplement, 12 Jun 45, to MR 1-9, 22 May 44.



MANPOWER SELECTION 9

tensively as did the Canadian Army. It was particularly helpful when trans-
fers of large numbers of troops were to be made from one type of unit to
another since it. was possible to check PULHES serial numbers quickly in order
to determine who was physically capable of serving in the new assignment.

Physical Standards for Special Categories

The physical standards as given in MR 1-9 applied only to the induction
or enlistment of enlisted men. Standards for commission as an officer or as a
cadet in the United States Military Academy were embodied in AR 40-105,
and were higher than those for enlisted men, particularly with respect to eye-
sight and physical stamina. The physical standards for all female personnel
serving in the Army were adapted from the Army Nurse standards. To admit
women of Oriental descent, adjustments were made in measurement
requirements.

During World War II the Army did little to devise special testing for
specific jobs or climates. More emphasis was placed upon adapting the en-
vironment to the man, that is, on developing uniforms and equipment. The
Army Air Forces, however, carried out considerable experimentation to arrive
at valid tests for determining physical aptitude for aircrew training. To pre-
dict success in only three aircrew jobs-pilot, bombardier, and navigator-it
was found that a battery of 20 tests was required. Each of these tests con-
tributed significantly to the prediction of success in at least one of these special-
ties. 33 Followup studies of bomber and fighter pilots in the European theater
showed high correlation between aptitude scores and performance in the field."

Special physical standards were devised for officers and enlisted men en-
gaged in training and service in marine and simulated marine diving and in
the use of rescue apparatus.` In October 1943, physical qualifications for para-
chute duty for both officers and enlisted men were adopted." Requirements
for cardiovascular condition and blood pressure level were higher than under
induction standards; many orthopedic conditions were disqualifying for this
type of service.

Conclusion

Selection of military manpower during World War II was essentially a
negative process; the unfit were to be excluded. It was assumed that all men
in the Army should be able to fight, regardless of assignment, should the ex-
igency arise. Screening was set up to eliminate rather than to classify in-

0 Selection of Military Manpower: A Symposium. Discussion by Dr. John C. Flanagan, pp. 215-
224. Washington, National Research Council. 1951.

"Grant, I). N. W. : The medical mission in the Army Air Forces. In Fishbein, Morris: Doctors
at War. New York, F. P. Dutton & Company, Inc., 1945, pp. 275-302.

3 AR 40-100, C 4, 22 Jul 43.
SAR 40-100. C 6, 12 Oct 43.
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dividuals and did not take into full consideration the related demands upon the
country's total manpower pool.

Physical standards were written so that commanders would have the best
manpower available to carry out their missions. The Army wanted to induct
only men who would not increase pension or retirement costs to the taxpayer
except where disease or injury was incurred in line of duty. It was also con-
sidered necessary to select men who would not burden the Medical Department,
during critical periods, because of foreseeable physical or mental health break-
downs.37

Physical standards were originally set high and were progressively lowered
as manpower resources became depleted. Manpower needs of the Army Service
Forces, once that element had been organized, were rather stable; the Ground
Forces suffered relatively higher casualty rates and required more replacements
for combat troops. Thus, when physical standards were lowered, less fit men
were assigned to the combat forces. It may be argued that this desire to retain
men in jobs for which they have been trained is a reason that, from the outset
of mobilization, the less fit should be inducted as well as the best.3

The physical selection of personnel was of great importance not only to the
Army, but to the health of the whole country. By exposing the physical defects
of the large groups of rejected individuals, it provided a unique opportunity
to correct many health deficiencies in the civilian population.39

The physical standards for selection for Army service established and
administered by the Physical Standards Division were effective in screening
out those unfit for military service. Psychiatric screening was found to be less
effective. Both influenced preventive medicine planning and practice, the
former by reducing the reservoir of infectious disease and possibly eliminating
a part of the most highly susceptible; the latter by screening out those less well
able to understand and absorb health training and to withstand the rigors of
military service under conditions of unaccustomed stress. Data on causes for
rejection were important indices of the status of health of the United States
manpower pool, and formed the basis for further preventive medicine planning
for health protection when it became necessary to utilize personnel who could
not meet the original high standards. Consideration of these data also greatly
influenced the trend of research under the Office of Scientific Research and
Development and the National Research Council as to the development of the
best practices for full utilization of all segments of the manpower pool.

31 Stone, W. S. : Measuring men for useful assignment. In Selection of Military Manpower:
A Symposium. Washington, National Research Council, 1951, pp. 79-84.

* Bill, R. A. : Medical screening (physical standards) and its relation to service requirements and
to retirement. In Selection of Military Manpower: A Symposium. Washington, National Research
Council, 1951, pp. 84-103.

" Simmons, J. S. : Preventive Medicine in the Army. In Fishbein, Morris: Doctors At War. New
York, E. P. Dutton & Company, Inc., 1945, p. 142.
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The administration of the medical aspects of selection was, without ques-
tion, a proper function of clinical medicine. Evaluation of the World War II
experience, however, also leaves no question of the importance of selection to
preventive medicine and unequivocably established that clinical and preventive
medicine must work in close coordination in establishing standards and studying
the physical and mental defects of prospective candidates for military service
in order that the most effective health and medical programs can be established
and the most economical use be made of a not inexhaustible manpower pool.



CHAPTER II

Personal Hygiene

Colonel Robert L. Callison, MC

In the Army, p)er'sonal hygiene is defined as the measures each individual
must employ to keep in good physical condition and the precautions he must
take to protect himself from disease. As such, it includes not only cleanliness
of the body, but also proper use of insect repellents, avoidance of unauthorized
water and food, and any other measure that the soldier is directed to take to
preserve his health. Trenchfoot, which was a major cause of disability in the
European theater during World War 1I and for which care of tile feet is a
necessary preventive measure, will be fully covered in a separate volume to be
published as part of the history of the Medical Department of the United States
Army in World War II. Sex hygiene, a part of the educational prograin for
the prevention of venereal diseass, will not be considered in this chapter since
it is discussed in detail in the section on venereal diseases in another of the
Preventive Medicine volumes.

The basic principle of cleanliness of person and neat appearance of troops
is a traditional policy of the Army. Even in the American Revolution. when
little was known about transmission of disease, some officers were aware of the
hazards from louse infestation. An order of 23 January 1778 issued by Lt.
Colonel Marion at Fort. Moultrie (S. C.), recommended that each soldier have
his hair cut so that it. was no longer than the top of the shirt collar in back, and
short at the forehead and sides. Otherwise, ". . . those who do not have
their hairs in this mode must have them platted and tied ip ....... Provision
was also made to have a certain number of soldiers act as barbers for the
regiw'ent .

Personal cleanliness improved in the Army as it, improved in the civilian
population. As more became known about the transmission of disease, stress
was placed upon particular phases of personal hygiene, such as washing hands
after using the latrine, and proper use by the individual of sanitary measures
for disposal of waste and purification of water.

By World War I the basic rules for personal hygiene and command respon-
sibility for their enforcement. were well established. The Medical D)epartment
was taken by surprise, therefore, in April 1918 when it received word from the
American Expeditionary Forces that 50 percent of the troops arriving in

'Medical Men In the American Revolution. The Army M. Bull. No. 25, Medical Field Service
School, Carlisle Barracks. Pennsylvania, 1931.

13



14 PERSONAL HEALTH MEASURES AND IMMUNIZATION

France were louse-infested. Although a certain amount of lousiness among

troops in combat had been foreseen, facilities for disinfestation at United
States camps had not been considered necessary. A quick survey of training
camps in the United States showed that some lousiness existed althou&,_h the
percentage of infested peroins was very low. A high degree of louse infesta-

tion was discovered at the Newport News, Virginia, embarkation point, how-

ever. The overcrowding of transports and their inadequate bathing facilities

insured the rapid spread of lice among troops. Disinfestation equipment, was

immediately set up at all large camps in the United States and troops were care-
fully examined for lice before leaving the country. Conditions in Europe

provided no new hazards for which rules of personal hygiene had to be revised.

It was impossible, however, to maintain satisfactory levels of personal hygiene
under all combat conditions. When facilities were available, rigid compliance
with rules was enforced.2

WAR DEPARTMENT POLICY

War Department standards and directives for personal hygiene as con-

tained in Army Regulations (AR) 40-205, 31 December 1942, were in effect

throughout World War II. Fundamentally they were the same as in AR

40-205, 15 December 1924, merely rewritten and somewhat expanded. As

with all aspects of military sanitation, commanding officers were responsible

for enforcement of the provisions concerning personal hygiene. The Medical

Department was to conduct inspections and recommend appropriate action to

correct deficiencies. It was required that each member of the Army be given

a course 3f instruction in hygiene.
The paragraph of AR 40-205 devoted specifically to personal cleanliness

stated:

Ever" member of a command will bathe once daily while in garrison, and in the field

at least once weekly. The hands will be washed before each meal and immediately after

visiting a latrine. Teeth will be cleaned with a brush at least once a day. Ftngernails

will be cut short and kept clean. The hair will be kept short and the beard neatly

trimmed. Clothing and bedding will be kept clean. Soiled clothing will be kept in

bar-ack bags. At prescribed physical inspections particular attention will be given to

personal cleanliness.

Unit commanders were instructed to determine that the men of their com-

mands had been properly fitted with socks and shoes and that all foot defects

were suitably cared for. An undue amount of foot injury and disability from

shoes was to be regarded as evidence of inefficiency on the part of responsible

officers.
Precautions for care of feet during marches were specified. Before long

or protracted marches, unit commanders weee to inspect the bare feet of their

2 The Medical Devartment of the United States Army in the World War. Washington, Govern-

ment Printing Office, 1926, vol. VI pp. 380-382.
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men for defects which might require treatment. While on marches, com-
manders were to have their men wash their feet each day as soon as practicable
after reaching calip, cover blisters or excoriations with a light dressing or zinc
oxide plaster, dust the feet with foot powder, and put on clean socks.

Measures that the individual soldier could take for his own protection, as
well as measures the Army would take for him, were included in each of the
appropriate sections. Under mosquito control were listed the proper wearing
of clothing, use of repellents, and use of bed nets. Frequent and thorough
bathing was specified as one of the precautions against body lice.

The personal hygiene of men assigned to certain duties was specified in
other sections of AR 40-205. Barbers, for instance, were cautioned to wash
their hands thoroughly before attending each patron as well as to keep all
equipment cleaned or sterilized. All men on duty in kitchens, messhalls, and
bakeries were also instructed to bathe frequently, wear clean clothing, and be
especially careful to keep their hands and fingernails clean.

TRAINING AND EDUCATION

The policies of AR 40-205 were implemented by a continuing program of
training and education. Each soldier was issued Basic Field Manual (FM)
21-100, "Soldier's Handbook," 3 which contained a section entitled "Military
Sanitation," consisting of instructions for individual compliance with AR
40-205 and simple explanations of the reasons for each rule. The soldier was
instructed to report for sick call at the first signs of illness.

A 1-hour class in personal hygiene was part of basic training for all soldiers.
Training Film 8-155, "Personal Hygiene," was used to demonstrate proper
application of rules of cleanliness. Because the material included in this
instruction contained little that was new to the soldier, the main purpose of
the lesson was to provide motivation for careful observance of the rules and
to make clear the relationship of individual health to the health and efficiency
of the unit.

Field Manual (FM) 21-10, "Military Sanitation and First Aid,"4 a basic
field morual, and FM 8-40, "Field Sanitation," 5 a medical field manual, were
used as references for the basic training class and were available at. company
level throughout the Army. Field Manual 21-10 outlined the general groups
of diseases and the sanitary measures for their prevention and control. It
included a chapter on personal hygiene and also one on the particular problems
of march hygiene. Field Manual 8-40 dealt primarily with environmental
sanitation, but contained a chapter on factors relative to personal hygiene: care

W WD FM 21-100, 11 Dec 40, and subsequent revisions and reprintings.
"WD FM 21-10, 1940, and subsequent changes.
* WD FM 8-40, 1940, and subsequent changes.
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of the feet, especially for the prevention of dermatomycoses; other skin dis-
eases; scabies, and oral hygiene.

A course in personal hygiene, somewhat broader in scope than that for
trainees, was given to cadets of the United States Military Academy, candi-
dates in officer candidate schools, reserve officers in training camps. and com-
missioned officers in refresher courses. Medical Department personnel received
further training in personal hygiene at field service schools or medical replace-
ment training centers, with particular emphasis on the individual measures
taken to prevent diseases.6

The soldier's education in personal hygiene did not end with the 1 hour
of classroom instruction included in his basic training, although the effective-
ness of further training varied considerably from unit to unit according to the
degree of interest of the commanding officer and his appreciation of command
responsibility for enforcement of proper standards of hygiene. Regular
monthly physical inspections by medical officers, and barracks and dress inspec-
tions by commanding officers, served as constant checks and reminders of the
fundamental rules of cleanliness. Additional applicatory training was carried
out at all times on marches, bivouacs, and training problems.

Maneuvers were an important part of the training program for ground
troops, and also served to demonstrate both the difficulties of and the necessity
for maintenance of personal hygiene under field conditions. Commanders
observed that troops often felt, once they were away from base camps, that
sanitary regulations should be relaxed. A report of sanitation during First
United States Army maneuvers in 1941 noted: "Rubbish, waste paper, fruit
skins, discarded sandwiches and food scraps, and, in certain instances, freshly
deposited human feces were noted in and around many of the bivouac areas." 7

As late as 1944 a report on Second United States Army Tennessee maneuvers
stated: ". . . defecation on the ground was not uncommon. . . Enlisted men
obtained food and water from unauthorized sources even though this was
strictly prohibited." The report concluded that training in basic medical sub-
jects and military sanitation required continuous emphasis and recommended
that instruction be realistic and concurrent with other training.'

Training directives which included elements of personal hygiene were
issued by all command headquarters. The Eastern Defense Command, for
instance, provided for a minimum of 1 hour per week to be utilized in instruc-
tion pertaining to the health of the individual. Occasionally, directives per-
taining to a local hazard, such as ticks in Virginia, were issued to present
appropriate preventive measures.

* See copies of training courses filed in HD : 353.
SHistory of preventive medicine in World War II, Eastern Defense Command. HD: 314.7-2.
'Annual Rpt, Med See Hq Second Army, 1944. HD.
$Training Memo 13, Hq Eastern Defense Command, 20 Dec 43. HD: 314.7-2.
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When units were preparing for overseas, or when replacements were
processed through staging areas, further instruction ill personal hygiene per-
taining to the area of assignment was given. Visual aids supplelmented direc-
tives and pamiphlets which described the environmental conditions to be ex-
pected and the diseases prevalent, in the overseas theater. For troops destined
for the European theater, particular emnphasis wias placed on louse control for
prevention of typhus and care of the feet. for prevention of trenchfoot. Troops
going to the Southwest Pacific or China-Burmna-India theaters were specifically
trained in preventive measures against malaria, scrub typhus, and schisto-
somiasis and warned of the dangers from using unauthorized food and water.

Since the overseas destination was not always known accurately or was
sometimes changed, not all personnel leaving for overseas were adequately
prepared. In February 1944 a War Department circular 10 established mini-
mum standards of proficiency in sanitation and personal hygiene for enlisted
men, noncommissioned officers, and officers. It stated that the probable incidence
of disease warranted major consideration in the planning of any operation
because reports from all theaters had indicated that nmalaria, diarrheal diseases,
and neuropsychiatric disorders were causing more hospital admissions than all
battle casualties. Each major command was ordered to provide such inspections
and tests as were necessary to determine and assure the attainment and main-
tenance of the appropriate minimum standards of proficiency by all individuals
and units. At least one inspection and test was to be made within the 6 months
preceding a unit's departure for overseas. Refresher courses were to be given
in all officer pools, overseas replacement depots, and staging areas. Excessive
sick rates from preventable diseases would be investigated and appropriate
command action was directed if it was found that reasonable preventive meas-
ures had been neglected.

The Training Division, Office of The Surgeon General, had from the begin-
ning of mobilization carried on an extensive program of providing training
aids such as posters, films, film strips, and three-dimensional aids. In January
1945 a Health Education Unit was established in the Preventive Medicine
Service to produce educational media for a comprehensive continuing program
of instruction for the soldier in methods of maintaining his health., The
organization of the unit was necessitated by the anticipation of the shift of
emphasis in the war to the Pacific where troops would increasingly come into
contact for the first time with many diseases against which there was no vaccine
or other known specific immunization procedure, and the prevent ion of which
was dependent to a very large degree upon the individual soldier's knowledge
and application of proper protective measures.

10 WD Cdr 48. 3 Feb 44.
21 Annual Rpt, Prey Med Serv SGO, FY 1945. HD.
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The general educational program for the soldier in the overseas theaters
depended principally on unit training. While preparations for the North
African invasion were underway, training in the United Kingdom included
indoctrination in methods of protection against louse infestation. Again, as
the time of the Normandy invasion approached, troops were specifically briefed
on the subject of typhus just prior to embarkation for the Continent. Soldiers
were issued individual cans of louse powder in all areas where it was considered
advisable.

Special discussion hours were held in the United Kingdom for units moving
to France. These talks were based on the assumption that troops were familiar
with the principles of good field hygiene and were directed at the specific
problems to be encountered, particularly continental customs with regard to
disposal of human feces. Later, in 1944, the Preventive Medicine Division,
Office of the Chief Surgeon, European Theater of Operations, was able to
publish information in the Stars and Stripes on individual protection against
food-borne infection under combat conditions.

Training in the European theater also emphasized individual measures
applicable in the control of respiratory infections. The features of personal
hygiene especially stressed by unit commanders and medical officers included
the importance of avoiding contact with patients who had common colds or
other forms of acute upper respiratory infections; the proper methods for
disposal of sputum and nasal secretions, with stress on the dangers of pro-
miscuous spitting; the possibility of contracting infections from common drink-
ing cups, canteens, towels, and other personal items. The importance of personal
cleanliness, of thorough hand washing, and of frequent changes to clean fresh
clothing were other matters that received attention. (See Fig. 1.)

An intensive theater-wide program to train men in prevention of trenchfoot
was begun in November 1944. Replacement depots were instructed to make
an entry on the War Department Adjutant General's Office Form 20 of each
man who had received instruction in the prevention of trenchfoot, and were not
to assign replacements until this instruction had been completed.12

In the China-Burma-India theater greater reliance upon individual per-
sonal hygiene measures was necessary than in other theaters. Units were
scattered over a wide area and troop movements across country usually involved
only small groups. An extensive program of environmental sanitation was
therefore considered impractical except in fixed installations. Directives and
orientation lectures warned soldiers to protect the skin from prolonged ex-
posure to direct rays of the sun. They were told not to work or exercise
strenuously in closed spaces. As in all tropical climates, it was important to

"Gordon, J. V.: History of preventive medicine in the European Theater of Operations, United
States Army, 1941-1945. HD: 314.7-2.
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bathe frequently and to drink plenty of cool water.'3 It was a rule never to
drink any but boiled or chlorinated water, which the individual usually had
to supply for himself during travel."4

It was a common experience in India to remain in good health while in a
fixed station only to pick up diarrhea or malaria while traveling. Educational
literature given to troops prior to train movements outlined specific directions
to follow. Troops had to make judicious use of native foods, because quarter-
master subsistence was not always available during train travel. Throughout
India in the larger stations there were restaurants where clean and reasonably
palatable food was served. In small stations a hot curry or vegetable "pilau"
could be eaten safely. Soldiers were continuou'ly warned against eating raw
fruits and vegetables unless they had been adequately treated. 5

A constant o,,(icational program was carried on by the China-Burma-India
theater antinmalaria organization to remind individuals of the dangers of
malaria and what they could do to protect themselves. Greatest emphasis
was placed on 'hke importance of repellents, protective clothing, bed nets, sprays,
and atabrine. The troops were reminded repeatedly that they had all the
instruments of protection, it was up to them, as , dividuals. to utilize them.' 6

PERSONAL HYGIENE IN OVERSEAS THEATERS

European Theater of Operations
Standards of personal hygiene varied according both to the facilities

available and the type of combat the individual was engaged in. Theater
preventive medicine officers at all levels realized the necessity for convincing
company officers of the importance of command responsibility for enforcing
adequate standards of personal hygiene. Trenchfoot became such a serious
problem that disciplinary action was initiated against the soldier when it was
discovered that he had ffiied to observe any of the prescribed measures. (See
Fig. 2.)

Bathing and Laundry Fadilities. In the early period of the United King-
dona Base, troop accommodations were overcrowded and bathing facilities were
correspondingly inadequate, or even absent entirely. Baths and showers were
usually installed in separate buildings, often inconveniently far from bar-

"s Memo 75-31, US Air Forces in India and China, 10th USAF, 28 Sep 42. sub: Health precautions.
HD: 314.7-2 (Ref).

" Ltr, Div Malariology Lai, 1333d AAF Baso Unit. India-China I)lv ATY, to 1)iv Surg. Hq WCD
ATC, 1300th AAF Base Unit, 15 Nov 44, sub: Sanitary survey of a train trip from Calcutta to Chabua.
HD: 314.7-2 (Ref).

1-1 See footnote 13."I' Van Auken, H. A. : A history of preventive medicine in the United States Army Forces of the
India-Burma theater 1942 to 1945. HD: 314.7-2.



1) 'Fo ,A0 I, - f I f ? pJm

lpiru.



PERSONAL. HEALITHI MEASU'RES AND) IMMUNIZATION

racks."~ A survey late lit 1942 brouighlt otit the fact that men were not bathing
withI the frequency that theN' should 1(1 ca use the bathhouses were uinheated."
Gradlually adlequlate facilities were built and stoves were authorized for each
bathI anid ablut ion house.

After op~erations were started onl the Continent, lo-cal bathing facilities inl
townis were surveyed andl inspected by Mfedical D~epartmient officers. lIn somte
a-reas thle Quartermaster Corps operated shower points; inl others, existing p)ub-
lie batlis and showers were usedl." As anl examplle of the atssigninent of quarter-
uimaster flinmigat ion an(1 b~ath companies inl the combat, zone, 16 comnplete corn-

panties were. allocated to thme 12th Armny Group. Normally at system of clothing
exchange wats operatedI at b)ath points andx sect ions of the company handled
troopl laundry for divisions inl the vicinity. ()ne platoon op)eratfing separately
ait a1 bath p~oint could p~rovide baths for: I division in 4 (lays if the division
Was' inl at temllorary nioncOmllbat statijjs.'

Bathing facilitie~s were variableJ depending onl the uinit's location, but that.
a1 shortage existed iii comibat. units is indlicated1 by numerous requests miade by
varhious headlquarters and units for additional bath equip)ment. It was recoin-
mmmeimded that bath facilities be, provided organically with all types of divisionls. 2'
The 9th~ Infantry Dimvision reported, for example, that corp~s shower units, with
clothes turn-iti privileges p)rovidedl excellent service, hut that. the dlisp~osition
of infantry troops prevented remioval of mimore, than 2 to 3 p~ercent of any uinit.
froml thle front at one time.. This allowed only I bath Per man inl a 3- to 4-week

Thle 2(1 Armored Division rep~ortedl that, during combat a bat~hing unit was
always available to troops. rIroops wvev-, rotated to get showers frequlenltly. 23

The 3.5th Infantry Division, onl the other hand, rep~orted that~ during the sum-
mImer limouiths bathing facilities consisted chiefly of local streamis. Inl October
1944 quartermaster bath untits b~egan servicing the (division, auigmented by unit
b~a~th centers generally consisting of heated roomis furnished with GI canls and

uimnersion heaters. Laundry service was erratic, ranlging froml almost nion-
existent. t~o satisfactory.24

An examplle of the experiences of another unit is containedI inl a rep~ort
fronm the 44th Ca val ry Reconnaissance Squadron which stated that. bathing
facilit~ies were always, adequate bult nlot alwvays convenient. D~uring thle static
warfare, onl the Roer, mien had to be transported at intervals to rear areas where

17tr, Chief Surg ETO to CG ETOUSA, 13 Oct 42. sub: Overcrowding of troop accommodiations.
HD: 024 ETO.

ISHistory of medicai service. SOS ETOUSA. from tnception to 31 D~ecemiber 43. HD: 314.7-2.
Sefoot note 12, p. 18.

G(eneral Board Study 108, "service Operations of the Quartermaster Corps. ETO." AG : 321.8.
21 1Ibid.

= Annual Rpt, Surg 9th lnf Div ETO, 1944. hiD.
=Annual Rpt, Surg 2d Armored D~iv ETO, 1944. Hi).

24 Annual Rpt. Surg 35th mf MYv FTO. 1944. HD.
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the shower facilitie-s of coal mines were available. After crossing the Roer
and Rhine Rivers, bathing facilities in towns and civilian communities were
more adequate an(l available to the troops. Dirty clothing of units was col-
lected and exchanged for an equal amiount of clothing from the Quartermaster
laundry service. This resulted in some dissatisfaction with regard to sizes but.
in general, was very sat.isfactory.25

Water Dixcipli'ne. Water discipline in combat units improved as soldiers
became accustomed to field conditions. (See Fig. 3.) Sporadic outbreaks of
diarrhea due to individuals drinking water from local sources, without. using
halazone tablets or other field purification methods, were reported throughout
1944. More untreated nonpotable water was ordinarily consumed by combat
troops in the rear Army and communications zone areas than in the forward
zone, primarily due to the natural laxity and letdown associated with rest areas
and fixed installations, but also through leave and furlough in municipalities
not having approved water supplies.

Figure .3. Drinking water is tested for its chlorine residual, 26th Infantry Division,
Lu.xembourg, January 19J5.

,enemiannual Rpt, Surg 44th Cav Recon Sq (Mecz), 1945-1. HD.
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Many of tie units in the coinilunicat ions zone. had spent. considerable
periods in Great Britain Or were newly arrived front the . nited States. The
coluiionl attitude toward any water coming from a tap was that it was potable

and that it was the responsibility of others to see that it was so. Such water
supplies were frequently used when not authorized in spite of definitely posted
instruct ions to tihe contrary.

When the Army (occup)ied (Germany, efforts were made to remedy sanitary
defects in existing water sup)plies and bring themi to the level of United States
Armiyv standards of potability. The general policv was to release trool)s from
the obligation of using field methods of water purification as soon as p)ossible.2 11

LoUse (C'ontrol. A survey of 1,80M units in I)ecember 1944 anl 1,500 others
in January 1954 showed that al)out 0.5 percent of units gave some evidence of
infestation with body lice, but the total niumber of individual itifestations in
all units was less than 100. The infestation usually occurred iII combat troops
who had slept in quarters recently vacated b)y German soldiers or civilians.
The great value of the educational work on louse control was exenllified by
the fact that the few infestations which did appear among combat troolps were
quickly eradicated and only rarely did the same unit have infestation in
successive months. 27

IPervonla Supplies. Because tonnage was extremely curtailed during the
summer and fall of 1942, post exchanges coultd supply only limited quantities
of tobacco products, toilet articles, and candies. Transient trool)s in embarka-
tion areas were issued ration accessory convenience kits. These kits contained
a daily allowance of razor blades, shaving crealn, tooth poowder, toilet soap,
cigarettes, tobacco, matches, hard candy, and guln. Just before embarkation
each soldier received a week's free supply. When post exchanges were not
available on the Continent, United States troops received exchange supplies
on a free and automatic basis.2s

The b)arber kit was requested more and more frequently as the campaign
progressed. Initial supplies had been inadequate and replacement parts were
not available. Many barbers used equipment sent them from home. It was
not until the latter part of 1945 that the contents of the kit and Army require-
nients b)ecame standardized and the supp)ly adequate.-

North African, Mediterranean, and

Middle East Theaters of Operations

Exp)erience in both North Africa and Italy seemed to indicate that. prior
to arrival in the theater individuals had not been well in(doctrinated in the

NSee footnote 12. p. 18.
:r See footnote 12. p. 18.
OQuartermaster Supply In the European Theater of Operations In World War 11, vol. V. The

Quartermaster School, Camp Lee, Virginia. 1949.
"Ibid.
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importance of food and water sanitation.:"1  Limited fly control supplies and
lack of proper toilet facilities made strict enforcement of sanitary measures a
necessity. The methods of transmission in the outbreaks of diarrhea in the
spring and fall of 1943 in North Africa and in the fall of 1944 in Italy have
not been proved, but inadequate protection against flies, improper cleansing
of cooking and eating utensils, improper disposal of humlan wastes, drinking
of unchlorinated water, and infected food handlers all seem to have been
implicated.

3
1

At a meeting of medical representatives of Fifth United States Army,
2d Medical Laboratory, I Corps, and IV Corps in the fall of 1944 to discuss
intestinal disease rates it was concluded that the chief problem in sanitation
lay in the difficulty of maintaining good personal hygiene by frontline troops
under existing conditions. Soldiers were known to eat unauthorized food and
to drink unauthorized water without the use of halazone tablets even though
they were available. A previous investigation of 18 cases of typhoid fever had
indicated poor water discipline of the individuals involved.32

Once-a-week laundry service for troops was provided in Oran where cloth-
ing salvage operations had been set up. Mobile laundries were in the theater,
although they could not be provided in sufficient numbers to meet all the bath
and laundry requirements of troops in the field. (See Fig. 4.) Typical of
the mobile laundry groups was the 487th Quartermaster Laundry Company
which followed the Allied armies through North Africa, the invasion of Sicily,
and into Italy. "Always within a stone's throw of the aAvancing combat
soldiers, the 487th nevertheless has continued to break records in laundry pro-
duction and service to front line troops." !3 Individual enterprises also played
a role in providing bathing and laundry facilities. In North Africa an officer,
a laundryman in private life, created an overseas "branch" of his civilian busi-
ness by hiring village women and setting up shop with tubs and irons.3 Home-
made baths were set up in Italy Uy a quartermaster service company and many
units improvised showers. In 1945 the preventive medicine officer for the
theater was able to write: "The units of this theater have achieved a high level
of personal hygiene." 35

No particular problems in personal hygiene were encountered in the
Middle East theater although the potential hazards were very real. Serious
discussion regarding the relationship between desert sores and the lack of bath-
ing facilities led the Preventive Medicine Section, Office of the Surgeon, United
States Army Forces Middle East, to recommend an increase in ocean bathing.

' Final Rpt. Prey Med Officer, Off of Surg MTOUSA. 1945, HD.
n Diarrheal diseases in Fifth Army, cause and prevention. The Medical Bulletin of the North

African Theater of Operations, 1944-45. AFML.
U Annual Rpt, Surg II Corps, 1944. ED.
33 Filler, Louis: Laundry and Related Activities of The Quartermaster General. QMC Historical

Studies No. 13, OQMG, 1946.
"M Ibid.
SSee footnote 30.
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prevent typhus and other diseases prevalent in native quarters from occurring
among American Forces.

Southwest Pacific Area
In the Southwest Pacific area the p)rincipal efforts were directed toward

unit sanitation. Elimination of the insect vectors of diseases such as malaria
and scrub typhus with the aim of area control was stressed. Individual pro-
tective measures, particularly suppression of symptoms by the use of atabrine,
were also important preventive measures.

Reports from Australia and New Guinea show that frequent physical in-
spections of troops and informal inspections of all units were carried out to
determine the status of training and adherence to standards of all phases of
medical, sanitary, and personal hygiene matters. Personal hygiene suffered
during early months in the theater because only cold water was provided for
showers and in many places bathhouses were dark, cold, and offered little pro-
tection from the wind.38 One division surgeon attributed the occurrence of
fungus infections to the inadequate laundry facilities. Personal hygiene
was raised to a satisfactory level as hot water systems were installed and con-
struction of bathhouses improvedA0 The inadequacy of supplies of some items
of clothing, insect sprays and repellents, and screening also presented an early
problem for many units.41

Di.sease Control. Instructional periods for all personnel on mosquito con-
trol covered organizational and individual protective measures. The latter
included sleeping under mosquito nets, using repellents, and proper wearing
of clothing. Atabrine discipline was rigidly enforced but was not considered
to take the place of preventive measures.

When the Army moved into the Philippines early in 1945 an intensive
training program was carried on to give troops an understanding of the various
diseases to be encountered. One of the dangers with which there had been
little previous experience was schistosomiasis. Newspaper items, posters,
roadside signs, and demonstration vans all warned of the dangers of bathing or
swimming in fresh water streams and ponds. The educational program was
the main weapon against this disease, and as troops recognized the severity
of the illness and understood its mode of transmission, the incidence of
schistosomiasis decreased.

Consumption of food and water from civilian sources was forbidden as a
protective measure against diarrhea, amebiasis, and intestinal parasites. Dis-

"3 Sanitary Rpt, 32d Inf Div SWPA. Jun 1943. HF.
SSanitary Rpt, 32d Inf Div SWPA, Apr 1943. HD.
SSanitary Rpts, 32d Inf Div SWPA. Aug 1943, and succeeding months. HD.
"is (1) Quarterly Rpt, Hq I Corps, 1943-1. HD. (2) Quarterly Rpt, Base E SWPA, 1944-1.

HD. (3) Quarterly Rpt, Hq X Corps, 1945-1. lD. (4) Quarterly Rpt, 6th Army, 1944-2. HP.
(5) Sanitary Rpt, Adv Base D SWPA, Jul 1942. HD.
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regard of these .directives by individual officers and soldiers was a factor il
outlc'eaks of these infections.-'

Although personal hygiene was generally considered excellent throughout
the command, combat conditions necessarily somnetimes had an adverse effect.
The Sixth U nited States Army reported that sanitation and individual hygiene
suffered during the second quarter of 1945 because of the fatigtued condition of
the mlen after several months of fighting and the terraill conditions imposed
by the combat situation. The health record became better when troops reached
a stable position and began to im1prove their personal hygiene.3

Another extremely comnmon hazard of the Southwest Patcitic area was
fungus infection. Obselrvance of directives concerning care of the feet was
especially important in an area where fungus infections might become dis-
abling. Frequent bathingy, with thorough drying of the skin and powdering
of the body helped to lower the incidence of fungnus infections. (See Fig. 5.)
Periodic inspection of troops was necessary to assure early treatment."

Bathng and Laundry Faciltex. Bathing facilities were reported as
adequate at most tinies and( ranged from mountain streams, oxean, and lakes
to impl)rovised showevcs. Many units improvisedl hot water systems for showers.
In the Philippines, after an immediate problem of water supply, shower rooms
were provided for all troops.4 5

Even hospitals reported laundry facilities as inadequate during 1943. In
Australia, civilian establishments were utilized, blut were working so far beyond
capacity that the quality was frequently substandard. Small handwashi ng
machines and many types of makeshift laundry facilities were utilizied in
New Guinea. By 1944, quartermaster lalmdry facilities were being provided,
primarily for hospitals. I'lnits, in general, provide(ld facilities for the individual
to wash his own clothes.46

China-Burma-India

As has been indicated. an educational program in individual protective
Imeasulres was nece.sary, particularly for small isolated units and individuals
traveling between fixed installations or on leave. Reports as late as 1944 in-
(dicate that troops continled to arrive in the theater without proper ihstructions
in malaria p)revention and demonstrating poor malaria discipline.41

41 
Quarterly Rpt, Base K SWIPA, 1945- - 1Il.

a Quarterly Rpt. 6th Army SWPA. 1945 -2. 1i1).

" (1) Quarterly Upt. Base B SWIPA. 19434-4. 1i1). (21 Quarterly Rpt. Btasie H WPA. 1944-1.
1i1). (3M Quarterly Rpt. 6th Army. 11144 2. I11).

OQuarterly Rpt. 1l1 I Corp., 19i43-3. Ill). (2) Annual Ript. Chief Surg UXTASOS SWIIA. 1943.
HI).

a Quarterly Rpt. Basel G SWPA, 1944-4. 111).
4- Mem io, 11q US iFor•e•s (Ch1inIt -lurnl h-ll* Ia. 201 Jun 44. sub : Notest on inalarln con trol for referenee

In conference at SGO. HD ::14.7 2 (Ref).
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not particularly efficient. Soldiers associated the prevalent skin lesions with
these laundry methods and called them all "dhobie itch." Many unit facilities
and quartermaster laundries were established during 1944. Individual experi-
mentation also created some novel laundries as the following example of a
combination of American ingenuity and Indian tradition indicates:49

Beating blocks were built, on which the Indian help could beat instead of scrub
clothes. However, the concession stopped there. Running water was piped to the site;
GI cans were installed, in which laundry is soaped and boiled in lye. It is then rinsed,
resoaped and beaten upon the blocks and rinsed again. After bleaching it is hung out to
dry on clothes lines.

CONCLUSIONS

The relative role of personal hygiene in control of disease varied consider-
ably according to the degree of unit sanitation and area control achieved and
according to the degree of specific protection afforded by measures such as
immunization. There are few outbreaks of disease in which only one factor
can be implicated; it is therefore difficult in most cases to correlate specifically
good or bad personal hygiene with disease incidence.

A continuing educational program, combined with frequent inspection by
both commanders and medical personnel, was found necessary to keep individual
health observance at proper levels. A problem of the Medical Department was
to convince line officers of their responsibility in enforcing health precautions,
such as water discipline, eating only authorized foods, care of the feet, and
proper wearing of the uniform for protection against arthropod vectors of
disease. The soldier, too, had to be convinced of the relationship between his
actions and his health and the health of his entire unit. Agencies were set up,
within the Office of The Surgeon General and at all major command levels, to
insure the dissemination of information necessary for the soldier to safeguard
his health.

The effectiveness with which personal hygiene measures were applied,
both in training situations and in active theaters, varied widely. Experienced
observers agree that there were numerous lapses from established minimum
standards and that, in future military operations, thorough training in personal
hygiene will be necessary. This training must include not only the principles
and methods to be applied, but should also serve to motivate personnel of all
ranks. In addition, there must be command and medical inspections coupled
with provisions for effective corrective actions.

40 (1) Annual Rpt, Hq Med Det 472d AM Gp, 1943. HD. (2) Annual Rpt, Disp 478th QM Gp.
1944. HI). (3) Also see footnote 33, p. 25.



CHAPTER III

Clothing

Colonel Tom F. Whayne, MC, USA

PHYSIOLOGIC MECHANISMS FOR ADAPTATION
TO HEAT AND COLD

The study of clothing to meet military needs and protect the health of the
American soldier in World War II became a science. The application of this
science materially influenced the comfort, efficiency, well-being, and health of
the soldier. This was of basic interest to preventive medicine in its mission
of the conservation and maintenance of mental and physical health.

Man is a tropical animal. Without the aid of clothing he is physiologically
best adapted for the warm climates. Since man must wear clothing, the best
types of garments can be developed only by full consideration of his physiologic
makeup and his mechanisms for adaptation to heat and cold. For optimum
well-being, the human body must maintain a relatively constant internal body
heat by a balance between the rate of heat dissipation and heat gain. Funda-
mentally, the problem is conservation of heat in the cold and the efficient dissi-
pation of heat in the hot climates. In heat regulation and heat exchange, the
human body has a remarkable adaptation through a wide range of temperatures.
Several mechanisms are involved.

At least two centers, located in the hypothalamus, appear to act as "ther-
mostats," one basically concerned with heat dissipation, the other with the con-
servation of heat. These centers are closely connected by nerve pathways and,
by a mechanism that is not well understood, react reflexly to sensory stimuli
from peripheral thermoreceptors and probably to internal body temperature,
including that of the brain stem itself. Newburgh 1 and his associates favored
the hypothesis that the thermoreceptor mechanism lies in a gradient across
the skin between the surface and the blood and that the steepness of the gradient
in one direction gives rise to the sensation of cold, while that in the other
stimulates the feeling of warmth. It is well understood that heat regulation
is intimately related to blood and the flow of the blood stream. Central nervous
system control of vasodilatation and vasoconstriction and certain local reflex
mechanisms comprise a large part of heat regulation. Thermal adaptation
through the nervous system is rapid.

I Newburgh. L. H.. ed.: Physiology of Heat Regulation and the Science of Clothing. Philadelphia,

W. B. Saunders Company, 1949.

31
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Prolonged adjustment to temperature appears to be a function of the endo-
crine system and is under the nmaster control of the pituitary gland. The mech-
anism of control through the endocrine system probably is chemical by means of
hormones, the products of metabolism, or the metabolic reaction of special
chemicoreceptor cells. Metabolism, as the prilwipal process through which
body heat is produced, comes under endocrine control through the internal
secretions of the thyroid, the medulla of the suprarenal gland, and possibly
other internal glands. Adrenalin produced in response to stress undoubtedly
increases heat production. The role of the secretion from the cortex of the
suprarenal gland and the reaction of the human body to stress has received
considerable attention at the hands of Selye 2 and others, but is not completely
understood. Lange and co-workers 3 have demonstrated the protective influ-
ence of thyroid gland administered to rabbits exposed to extremes of cold, and
Leblond and his co-workers,4 through the use of radioactive iodine, have shown
an increased thyroid response in rats exposed to cold after a latent period of
approximately 3 days. Return to normal activity occurred after a period of
exposure of 44) days and probably indicated that other mechanisms of adapta-
tion had come into play. Schachner and co-workers,5 working in the Armored
Medical Research Laboratory at Fort Knox, Kentucky, after the war, extended
the range of observations to shorter and longer intervals, 2 hours to 60 days,
and in general confirmed the work of Leblond. The endocrines also exert a
definite influence in the control of water balance and the blood level of chlorides.
Bazett ' and others have described blood volume changes characterized by an
increase in heat and a reduction in cold.

Bazett stressed the point that body temperature is not constant for all parts
of the body, and that variations in surface temperature and even deep muscle
temperatures in the extremities occur in the process of heat regulation and the
maintenance of thermobalance according to external temperatures. The most
constant body temperature is probably represented by that of the liver, the
brain, and of the blood as it leaves the heart. Even deep rectal temperatures
vary according to heat stress or heat loss.

In response to cold, there is an initial general vasoconstriction involving
all types of superficial blood vessels, possibly accompanied by deep splanchnic
dilatation. Gooseflesh roughens the skin and the. hair rises in an effort to

2 Selye. H. : The general adaptation syndrome and the diseases of adaptation. Practitioner 163:
393-405, Nov 1949.

s Lange, K. : Gold, M. A. A. : Weiner, D.. and Kramer. M. : Factors influencing resistance to cold
environments. Bull. U. S. Army M. Dept. 8 : 849-859, Nov 1948.

' Leblond, C. P. ; Gross. J. ; Peacock, W., and Evans, R. D. : Metabolism of radio-iodine in the
thyroids of rats exposed to high or low temperatures. Am. J. Physiol. 140: 671-676. Feb 1944.

6 Schachner, H. E. : Gierlach, C. S.. and Krebs, A. T. : The response of the thyroid gland to low
environmental temperature as studied with radioiodine. Med Dept Fid Research Lab Project Rpt
6-64-12-02, 1 Jun 49. AFML.

4 Bazett, H. C. : The regulation of hody temperature. In Newburgh, L. H., ed., op. cit., pp.
109-192.
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decrease airflow over the skin surface and to maintain a layer of air insulation
over the body. Bazett points out that the level of deep body temperature, as
exemlplified in rectal recordings, is influenced by so ni, ny factors of adaptation
that it is not readily depressed in cold nor increased by moderate warmth. Data
collected carefully by Bazett and his groul), however, (1o denmonstrate that such
an effect is discernible. He states that, "Thus the data . . . indicate differences
in average rectal temperature of 0.70 (C. (1.30 F.) for the whole range from
just endurable, to sweat-causing heat."

Reflex , ,g increases the metabolic rate as part of the physiologic
protective rk se to cold. If exposure to cold is prolonged, the continued
vasoconstriction sets up a need for a reduction in blood volume to compensate
for splanchnic dilatation. As a result, there is some concentration of plasma
protein, which eventually disappears. An increase in cell concentration may
occur, but over a long period this also is reduced and the cell composition of
the blood is comparable to that seen in subjects in equable temperatures. In
vasoconstriction, which affects arteries and veins alike, the blood returns through
the venae comites in close app)osition to the arteries. Under these circumstances,
arterial blood on the way to the surface is cooled and venous blood, coursing
centrally, is warmed by an exchange of heat. This results in a gradual cooling
of the extremities and eventually allows surface temperatures to fall. This may
cause a decrease in evaporation, radiation, and convection from the skin and act
as a mechanism for the conservation of heat.

Acclimatization to cold appears to be less specific than adaptation to heat.
Increase in thyroid activity in man exposed to cold has not been substantiated.
There is some evidence that plasma protein is reduced to accommodate sustained
vasoconstriction of the superficial vessels. Roughening and drying of the skin
may occur and probably afford better insulation. Individuals exposed to cold
develop tolerance and greater comfort within about 1 week. Optimum acclima-
tization to cold requires long periods of experience in cold climates and appears
to involve more of "learning to live with cold" than physiologic adjustment,
about which very little fundamental knowledge exists.

Physiologic adjustment of the body to heat is largely a function of the cir-
culatory system insofar as is now known. The basic reactions are the opposite
of those described above for cold. A continuous vasodilatation is an early
response to heat and apparently depends upon reflex responses to peripheral
thermoreceptors acting through thermocenters in the hypothalamus. There is
an increased flow of blood, especially at the periphery, and the route of flow
of returning blood is in the superficial veins. This allows blood flowing toward
the periphery to carry heat outwardly, to lose it near the skin surface through
the cooling effects of evaporation and convection, and to return centrally at
lowered temperatures to accomplish internal cooling. In the initial adaptation,
vasodilatation is accompanied by splanchnic constriction. With further adjust-



34 I'ERSONAL IALATII MEASURES AND IMMUNIZATION

nment, however, there is an increase in blood volume. Bloo1( protein increase
subsequently parallels the fluid increase, but elevation of hemoglobin levels has
not. been conclusively substantiated.

The physical mechanisms through which body heat is lost are primarily
evaporation of sweat and convection and, to some degree, by conduction of heat
through the tissues. The sweating nmechanism is largely controlled by the
sympathetic nervous system and to a less extent by peripheral heat stimuli
acting through a thermocontrol mechanism located in the hypothalamus.
Robinson 7 has summarized evidence to the effect that local heat stimuli may
also initiate sweating. lie further states that the center in the hypothalamus
is influenced by afferent impulses from temperature recep)tors in the skin, direct
temperature changes in the center which are determined by the temperature of

the arterial blood supply, and possibly by stimuli arising from neuromuscular
activity. The initiation of sweating depends largely upon the skin temperature
and increases rapidly above a threshold of 34.5' Centigrade.8  Water outp)ut

through sweating is therefore in proportion to the heat stress to which the body
is exposed. Under heavy stress, dehydration enisues if water is not replaced
in adequate quantities. Total water balance in the heat is largely related to
sweating, kidney function, and thirst. Robinson ' has studied the rate of
sweating and points out that in addition to the factors noted above, sweating
may vary by individual, degree of acclimatization, fatigue, and excessive salt
intake. Under stress tip to 4 liters of sweat per hour may be lost through the
sweating mechanism, although averages are considerably less. High rates of
sweating cannot be maintained indefinitely because of fatigue of the sweating
apparatus. The ability to sweat and resistance to fatigue of the sweating
mechanism vary by individual. Indeed, a few individuals appear to be incapa-
ble of sweating to any great degree and therefore are unfit for living in the
hot climates.

Acclimatization of men to heat stress is a complex process. Ability to
sweat increases, the chloride content of the sweat decreases, and there appears
to be some general lowering of the metabolic rate. Robinson points out that
in the acclimatized individual, sweating begins earlier upon exl)osure to heat
than in the unacclimatized individual. The heat regulation mechanisms of
the body adapt themselves rapidly to increased heat loads and most individuals
accomplish a large part of the acclimatization process within a week of having
been placed in a hot environment. Robinson notes the great capacity of the
circulation to make adjustments to heat stress, and gives as an example observa-
tions on well-acclimatized men studied in his laboratory who could maintain
thermal equilibrium and water balance while working for 6 hours with a

Robinson, S. : Physiological adjustments to heat. In Newburgh, L. H., ed.. op. cit., pp. 193-231.

Winslow. C.-E. A. : Herrlngton. L. r'.. and Gagge. A. P. : Physiology reactions of the human
body to varying environmental temperatures. Am. J. Physiol. 120: 1-22, Sep 1937.

SSee footnote 7.
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metabolic rate of 190 calories per square meter per hour ill an air temperature
of 50' C. and a relative humidity of 1I percent, or in an air temlperature of
33' C. and a relative humidity of 95 percent. Under such circumstances, these
men were meeting a threefol demand over and above metabolic requirements
as far as the circulatory system was concerned.

The period required for complete acclimatization in hot climates is not
known. For practical purposes, however, the war experience demonstrated
that the vast majority of men who were transferred from temperate to hot
climates had become acclimatized within a period of 1 month to 6 weeks.

This brief summary of the physiologic aspects of the body's adaptation to
the extremes of temperature was taken largely from Newburgh 10 and his
collaborators and from the reports of the Subcommittee on Clothing of the
Aviation Medicine Committee, National Research Council. The purpose has
been to emphasize the concept that the development and use of clothing must
be predicated upon man's physiologic responses to his environment and not
alone to fit, wearability, and adaptation to combat efficiency. This point of
view was slow in its evolution. As late as 1940 the development of clothing
was largely the responsibility of the Quartermaster Corps School and Depot
in Philadelphia, Pennsylvania, aided by field testing for field use and combat
adaptation by the Boards of the appropriate Army branches.

In 1940 and early 1941, the Quartermaster Corps Technical Committee was
developing the clothing program with the aid of civilian experts in clothing
production." Their major intere'st were fabrics, fit, durability, adaptation to
combat and other military requirements, appearance, and supply. It was not
until The Surgeon General expressed interest in the development of clothing
in relation to the physiologic requirements of the soldier that intensive studies
on this subject were begun. Thus, the concepts briefly summarized above were
largely an outgrowth of the combined efforts of The Surgeon General and The

Quartermaster General during the war, with the assistance of the National
Research Council and a number of experimental laboratories.

PROPERTIES OF PROTECTIVE CLOTHING

Forbes 12 has described the properties of clothing as porosity, permeability,
flexibility, elasticity, design and fit, thickness, number of layers, color, texture,
and weight. Utilization and proper weighting of these properties of clothing
promote human comfort and efficiency, and are potent factors in the prevention
of injury and disease. They govern the passage or retention of heat and water
vapor, and decrease the effect of solar radiation, convection, and wind. Those

10 See footnote 1, p. 31.
u1 Rtsch, E., and Pltkin, T. M. : Clothing the Soldier of World War II. QMC Historical Studies

No. 16, Washington, Government Printing Office, Sep 1946.

12 Newburgh, L. H., ed., op. cit., pp. 320-329.
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who develop clothing for military purposes cannot ignore the effects of design
and appearance upon the morale of the soldier, for what makes up fashion in a
uniform is oftentimes neither physiologically sound, nor operationally practi-
cal. Fourt and Harris 13 have remarked that "clothing is often chosen on the
basis of fashion rather than physiology and physics."

The development of special types of clothing for the protection of the
soldier against diverse environmental hazards was a necessity during World
War II. The American soldier experienced combat. in the dry heat of the
desert, the wet moist heat of the tropics, the cold of winter in Italy and Western
Europe, and the damIp cold at Attu and the Aleutians. (See Fig. 6.) Thus,
even with the knowledge of body regulation to heat and the development of
fabrics and design ,f uniforms that existed at the end of the war, uniforms
for special requi renients could not be avoided.

The characteristics of the uniform for hot climates were lightness, perme-
ability to water vapor, lack of absorbability for water, insectproofness, and
firmness of weai-e sufficient to protect the skin from injury and abrasion.
White or other light colors were desirable because of their ability to reflect
radiated heat, but were unsuitable for camouflage. Fabrics should be able to
conduct heat, dry quickly, reflect radiated heat, interfere as little as possible
with the cooling process of evaporation of sweat, and give maximum ventilation
during periods of activity while at the same time affording some protection
against the wind and lower night temperatures when the soldier is at rest.
In hot humid climates, any type of clothing may impede evaporation of sweat
to such an extent as to interfere with heat balance. In hot dry areas, a cover-
ing of clothing over the body protects from radiation from the sun and prevents
heat coming in contact with the body in much the same way that arctic clothing
in the cold protects from excessive heat loss.

The effectiveness of clothing for cold climates depends upon thermal insu-
lation properties. Thermal insulation requirements of the human body, how-
ever, vary so greatly between hard physical activity and rest in cold climates
that great flexibility in design is required. In activity, layers must be shed
and neck and cuff openings undone to facilitate ventilation and evaporation
of sweat for the maintenance of thermal equilibrium. When sweating is in-
tense, clothing picks up much moisture which later turns to frost or ice and
greatly reduces thermal insulation during periods of rest.

Still air is a good insulator. Consequently, the design and construction of
clothing for cold climates came to embody those principles which trap air in
the interstices of the fabric and between layers of clothing. Moving air on the
other hand rapidly dissipates heat so that wind in contact with porous clothing
covering the body rapidly causes loss of body heat. It was learned during the

u Fourt, L., and Harris. M. : Physical properties of clothing fabrics. In Newburgh, L. H., ed..
op. cit., pp. 291-319.
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Other problems in the develop)inent of mnilitary clothing have largely to
do with special problems, such as protection against fire and chemical warfare
agents, and clothing ill relation to industrial hazards. At least three hazards
required tile inmpregnation of clothing with separate chemnical substances.
These were tire, vesicant gases, an( insects. In all three, toxic effects from the
chemicals used provided a difficult problem during the war and necessitated
many laboratory nman-hours of testing. These chemical substances must be
nontoxic, effective for the purpose for which they were designed, and change
the characteristics of the fabrics used in the uniform as little as possible. The
processes for imlpregnating them into the fibers of the fabric or in the fabric
itself must be simple and preferably susceptible to use in the field or in im-
provised field installations. These problems became more complex when the
type of operation was such that protection against both fire and chemical war-
fare agents might be anticipated and imnpregnation with insect repellents or
insecticides was a requirement.

Protection of the extremities in both heat and cold gave rise to special
problems during the war. In tropical climates fungus infections were preva-
lent and constant wetness from perspiration or water conditioned the skin to
trauma. In the areas of dry cold, frostbite commonly affected hands and feet.
Where cold was experienced in association with wetness, the problem of pro-
tecting the feet was especially difficult. Footgear alone could not be expected
to solve the problem. Conservation of total body heat by efficient protective
clothing for other parts of the body had to complement the provision of
properly designed, constructed, and fitted socks, and appropriate shoes such
as the shoepac and the arctic overshoe in the prevention of trenchfoot. Loose-
ness of fit to avoid constriction of the extremities, layering of socks, wet-
proofness of the shoe, and ventilation through the uppers of the shoe came
to be important considerations in the development of the best type of footgear
for protection against cold injury.

CLOTHING IN WORLD WAR 114

The development of clothing for the American Expeditionary Forces in
Europe in World War I was largely on the basis of expediency. The American
Army had had no experience with operations on such a large scale and no
basic research had been initiated to develop the best items of clothing and
equip)ment for operations in a temperate climate where winters are relatively
severe. Supplies were short., and it was necessary to purchase many items of
clothing abroad to meet requirements for United States Forces. Inadequacies
in transportation made unit supply difficult.

14 The Medical Department of the United States Army in the World War. Washington, Govern-
ment Printing Office, 1926, vol. VI, pp. 608-661.
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Until late in the war, tile preventive medicine aspects of clothing appear
to have received little attention, hut great emphasis was placed upon the weight
of equipment and clothing. It had leen deterniined that the burden of the
individual soldier should not exceed one-third of his own weight if he was
to have maximum freedom of action on the march and in battle. The mean
weight of American soldiers varied between 141 and 144 pounds. The average
equipment for tile rifleman weighed 61 to 73 p ounds. When clothing was
added, the weight, was 80 to 91 pounds. There are no reports which point out
the effect of these loads on the health in the American Expeditionary Forces.
It was a common practice, however, for the World War I sohlier to discard
clothing and equipment. It is recorded that 50 percent of the men discarded
extra shoes, 30 percent the extra blanket, and 25 l)ercent the extra suit of
undlerwear.

Operations late in 1917 demonstrated that the 10, ounce Melton cloth for
service coats was too light. The Chief Quartermaster, American Expedi-
tionary Forces, recommended an increase to 20-ounce Melto-, and a change
in construction and lining materials. With the increase of wool consumption
and the resulting shortages, the cloths produced were coarse and patchy in
appearance. The American soldier appeared poorly dressed in comparison
to those of other armies in Europe. Gen. John .J. Pershing recommended a
new design which, however, was not produced in time for use in Europe.

Great difficulty was experienced in the proper fitting of clothing. Sizes
recorded on paper labels were lost, and resizing of salvaged clothing was fre-
quently careless in practice.

Special types of clothing were developed for tl-- Anierican Expeditionary
Forces in Siberia and northern Russia in late 1 •: nd 1919. These consisted
largely of overcoats with sheepskin lining under at. outer shell of moleskin
cloth or cotton duck. Parkas came into use, along with heavy fur headgear and
fur-lined hoods. Some use of the layering principle was made in winter cloth-
ing for Europe as demonstrated by the development of a leather jerkin which
was designed to be, worn over the uniform coat and under the overcoat.. The
jerkin was a popIular garment and often was worn to the exclusion of the
overcoat.

Footgear

The, shoe developed by the United States Army before World War I did
not stand up in combat use. Changes in design and construction were made
in May 1917, but because. of the Goodyear-welt construction these shoes were
not, waterproof and were unsatisfactory. It was not until January 1918 that
the Chief Quartermaster, American Expeditionary Forces, investigated the
failures of this shoe and recommended improvements, a circumstance redupli-
cated by the January 1945 conferences on clothing in the European Theater of
Operations.
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The "Pershing shoe" developed in World War I had such sound military
characteristics that its principal features were recomniended for inclusion in the
military shoe for spring, sunmner, avd fall operations toward the end of
World War I1.'5

Shoe T7ariffs. Even in World War 1, shoe tariffs for United States Forces
included 90 sizes: 5 to 12 in half sizes and A through EE in widths. Companies
recorded hie sizes of the soldiers' shoes. Supply based on these records re-
stilted in a preponderance of the smaller sizes. The problem was further corn-
plicated by the recruitment of divisioni personnel by region. Tariffs for the
New York City units, made ul) largely of men of average or small stature, could
not be the same as those for units comprised of the men of average to large
stature from the Midwest.

Fitting of Shoes. It, is recorded that "In the American Expeditionary
Forces the fitting of soldiers' shoes was far from being satisfactory practically
throughout the existence of these forces.- ?6 There were no fitting machines,
and the selection of shoe sizes was largely a responsibility of the commanding
officer of the unit. This personal element. and adde(d command responsibility
gave rise to much variance in the efficiency with which sJhoes were fitted. Even
when fitted well, due regard was not given to the fact that the foot of the
soldier increases in size under the exigencies of marching and combat, and that
it was necessary to wear two pairs of socks for comfort during the winter
months. Misfitting prior to the winter of 1917-18 was so much in evidence that
some divisions reported as much as 90 percent of their men as suffering from foot
trouble. Nearly all of the misfits were too small. In the fall of 1917, General
Pershing cabled the War Department to stop the shipment of small sizes and
established a new tariff in January 1918. In addition, The Quartermaster
General caused a study of the problem to be made at Camp Upton, New York,
in the spring of 1918. Some divisions called upon division orthopedic surgeons
to supervise shoe fittings with improved results.

Reasonably satisfactory dubbins for waterproofing shoes were developed
during World War I. Success in their use, however, appears to have depended
upon the method of use, which was time consuming and tedious.

The design and construction of rubber boots and arctic-type overshoes were
found to be defective. Cloth (cashmerette) uppers for overshoes were failures.
They did not wear well and leaked after short periods of wear as was found
to be the case with the cloth-type arctic used in World War II.Y

Socks. Wool socks were worn exclusively. A heavy wool sock worn over
a lighter wool sock was the standard procedure. As in the case of shoes, sizing

" Memo, L. B. Sheppard, Off Chief QM, for Maj Gen R. M. Littlejohn, Chief QM ETOUSA, 18
Mar 45, sub: Footwear and socks for use in the ETO. HD: 332.31 ETO.

IThe Medical Department of the United States Army in the World War. Washington, Govern-
ment Printing Office, 1926, vol. VI, p. 630.

17 ETMD, ErO, Dec 1944. RD: 350.05.



CLOTHING 41

seems to have been the greatest deterrent in the use of these otherwise satis-
factory items. Because of the difficulties in the supply and exchange of socks,
it was necessary for a general order to be published early in 1918 which directed
that all soldiers in forward areas would be provided with three pairs of wool
socks so that at least one change per day could be made.," The order further
established a sock exchange system roughly similar to that found to be so essen-
tial in the prevention of trenchfoot in World War II.

Clothing for Hospital Patients

Clothing for hospital patients was not considered satisfactory in the Ameri-
can Expeditionary Forces. A uniform convalescent suit patterned after a
similar British item was recommended, but was not adopted. The nightshirt
which was recommended as part of this suit was adopted, and the number of
blankets issued to each patient was increased from 3 to 4 in the spring of 1918.

Nurses' Uniforms
At the beginning of the war, there was no prescribed outdoor uniform for

nurses in the American Expeditionary Forces. The American Red Cross fur-
nished many items for American nurses. It was not until late in the war that
the War Department finally approved initial issue of clothing for nurses at
Government expense and provided facilities whereby they could keep them-
selves comfortable and well clad. The nurse's uniform was standardized
towards the end of the war and a basis of issue was established. In the period
between the two World Wars, little effort was made to develop a satisfactory
field uniform for members of the Army Nurse Corps so that at the beginning of
World War II the nurses were little better off than they had been when World
War I started.

Laundering
Mobile field laundries were not originally part of the American Expedition-

ary Forces. Late in June 1917, the Chief Quartermaster and the Chief Sur-
geon, Headquarters American Expeditionary Forces, jointly recommended the
establishment of laundries and the Chief Surgeon again on 19 August 1917
reemphasized the need and recommended that laundries be established along-
side or in conjunction with delousing stations and the facilities for the steriliza-
tion of clothing. Until January 1918, however, the laundering of clothing was
left to the individual soldier. Local village women were the laundresses or the
soldier did his own, usually using cold water from muddy streams. This did
not accomplish efficient cleansing and certainly did not disinfest the clothing.
A general order late in January 1918 directed the establishment of free laun-
dries and the first mobile laundry was shipped to Europe on 5 June 1918.

1 GHQ A]F GO 11, 17 Jan 18.



42 P'ERSONAL IIEA.ITII ME.ASIRES ANI) IMMUNIZATION

I'hree more wvere in tile theater by IS August a id it was oilv on Armistice D)ay
that 24 additional mobile laundries were shilpped fromn tihe I'n ited States.

The impregnation of clothing for the control of lice was not practiced ill
World War I. It is interesting, however, that a member of the Medical
Research ('ommittee of the American Red Cross in P~aris urged a practical trial
for the impregnation of underclothing with an emulsion of cresol and soft soap
as a louse control measure. While nienibers. of the Medical Research ('ommittre
wore underclothing thus impregnated for many days without reported cutaneous
irritation or allergic manifestations, there is no record of field trial or use by
American military personnel.

Control of the ubiquitous ",-ootie" was largely confined to disinfestation
of clothing and the provision of bathing facilities. Methods of dislinfestation
were by steam sterilization, hot air, and a variety of imnprovise.d methods, such
as the Serbian barrel or steam boxes which were depliendent upon heat or steam.
Large delousing plants were established under the control of a bathing and
delousing division. The t,-1hnical director in the division was a medical cfficer
who, in mo57t instances, had had experience as a division medical gas officer.
Subsupervisors operated by echelon downward to include regiments and bat-
talions. Successful disinfestation was accomplished at great expense in time
and large static facilities. Disinfestation for the individual and for smal!
groups was unsatisfactory. Reinfestation occurred easily because sinille heat
sterilization of clothing provided no residual insecticidal effect. The bath and
delousing units of World War I were the antecedents of the bath and sterifiza-
tion and the bath and fumigation units of World War II. In contrast. to the
methods used in World War I, MYL and I)DT dusting, together with bathing
and laundering and methyl bromide treatment of clothing, kept the American
soldier essentially louse-free during World War II. The residual effect of
I)I)T was the factor of greatest importance.

Trenchfoot was not. a significant cause of disability in American Forces
in Europe in World War I. The role of clothing in the prevention of cold
injuries, however, came to be well understood.19

In World War I the development of clothing in relation to the function
of the soldier and to meet his physiologic requirements received little study and
no emphasis. Meldically, major interests were directed toward the sanitary
aspects of clothing, especially those having to do with laundering and disin-
festation. The relation of footgear to trenchfoot was appreciated.

CLOTHING IN WORLD WAR II

Clothing as a preventive medicine interest received little attention in the
l)eriod between the two World Wars. At the beginning of World War II, the

13 See footnote 18. p. 41.
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American soldier was clothed in a uiniforiui which, with the exception of a
moderate trend towards making it suitable for dress and garrison use, was the
same as that in use at the end of W'orlh War I12 The last develoloment, in
arctic clothing before the war was in 1928. Little attention was given to special
types of clothing for unusual military uses. Some observations were made
upon the relative desirability of cotton versus wool uniforms for wear in the
field in the tropics. The. physiologic implications of these observations, how-
ever, were on an unsound footing because of the. conviction on the part of com-
manders in general that soldiers fared better on restricted water intake during
periods of heavy physical activity. In September of 1936 at Fort Riley,
Kansas, field tests were made of clothing impregnated against vesicant gases.2 1

The tests, however, were limited to observations on four mnen an(l were made by
a contract. surgeon, rather than under the auspices of trained research p)ersonnel.

The need for a. field jacket to rel)lace the service coat was established in the
middle 1930"s. I)evelopment began in 1935, ended early in 1937, and after
"nuch delay resulted in the adoption of the olive-drab field jacket in November
1939. Lightness of weight, water-repellency, and tightness of weave for wind
resistance characterized this garment which might. be considered the initial
step toward the development of the specialized uniforms required for World
War 11.22

The. Chemical Warfare Service laboratories at, Edgewood Arsenal, Mary-
land, maintained a Medical Research Division which stimulated interest in the
protection to be derived from clothing or specially treated clothing. A manual,
"Prevention and Treatment. of Casualties from Chemical Agents," was pre-
pared in 1940 with assistance from the Medical Department and included refer-
ences to the uses of impregnated clothing.23 In I)ecember 1940, the Training
Division of the Surgeon General's Office recommended that the 5th Medical
Battalion, assigned to the 5th Division at Camnp Custer, Michigan, be used as a
unit for winter training and testing. Study was limited to medical care in
the cold, and protective clothing suitable for the ,wounded to wear during
evacuation was included.24

Isolated medical problems did receive some attention, as is illustrated by
the concern over the possibility of pathogenic anaerobic bacteria said to have
been found in samples of woolen clothing.2 " Samples of woolen clothing from
various sources, including quartermaster stocks, were tested for pathogenic
(Noxhtidia. The Army Medical School laboratories came to the conclusion

2 See footnote 11, p. 35.
2 Ltr, J. R. Puchlow, Contract Surg USA, to SG thru Surg, Ft. Riley, Kans., 10 Sep 36, sub:

Medical officer's report on soldiers during a test wearing of impregnated uniforms. SG: 421-1.
= See footnote 11. 1). 35.
"3 WD TM 8-285. a0 Jul 41.
" Memo, Capt T. 1. Hartford. SGO. for Gen Love. SGO, 11 Dec 40. HD: 353 (Chron).
"U Ltr. Dir Arm Med School to SG, 13 Sep 41, sub: Anaerobic bacteria in woolen fabrics. SG:

700.2-1 (AMS).
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that woolen clothingl uncontaminated by soil was not a significant source of gas
gangrene or tetanus. Clothing contaminated by the soil of European battle-
fields or in some training areas in the Midwestern States, iinight contain enough
viable ('Clostidia to cause gas gangrrene or tetanus.

In such important items as work clothing, medical opinion was not obtained
prior to the adoption of herringbone twill, and there is no record that considera-
tion was given to the use of this cloth in the tropics, either as to its qualities of
protection against insect bites or its undesirable characteristics in the dissipation
of heat. One- and two-piece herringbone twill fatigue suits were authorized
for Army use to the exclusion of denim in February 1941.21

A member of the Quartermaster Corps Technical Subcommittee on Combat
Winter Clothing tested Army items of winter clothing on an annual hunting
trip of a party in the Maine woods in the fall of 1941, and submitted practical
recommendations on the defects and good points of the articles tested.27

These examples serve to illustrate the uncoordinated approach to the study
of combat clothing. As late as the latter part of 1941, an adequate research
program had not come into being. Prior to this time, the development of
clothing had been largely the responsibility of the Quartermaster Corps Tech-
nical Committee on Clothing and of the Quartermaster Corps School in Phila-
delphia, located in the Quartermaster Depot. Newly developed items of
clothing, however, were submitted to the Infantry Board, and to other Service
Boards, including the Medical Board, for field trials. The failure to develop
better Army clothing in the period between the wars cannot be attributed
entirely to lack of foresight or appreciation of the need for versatile combat
uniforms. Great emphasis had been placed upon economy by Congress, and
funds were not available to establish the research facilities or to train specialized
personnel necessary for the required researches.

Medical interest in clothing was largely centered in the Training Division
of the Office of The Surgeon General and at the Medical Field Service School
at Carlisle Barracks, Pennsylvania. The trend of this interest, however, was
focused upon the care of the wounded, and protective clothing for patients
during evacuation from combat areas, rather than the prevention of disease and
injury through the development of appropriate, flexible, well-designed uniforms
based upon the physiologic characteristics of man operaoting in extremes of
climate, and exposed to the hazards of insect vectors of disease. The greatest
emphasis had been placed upon the development and testing of field equipment
for the Medical Department in the Equipment Laboratory at the Medical Field
Service School and in field maneuvers and unit exercises.

"2 Memo, TAG to QMG, 5 Apr 41, sub: Adoption of herringbone twill clothing. SG: 421.-1.
" Ltr, M. E. Barker, CWS Member QM Subcommittee, 8 Dec 41, sub: A study of the requirements

of winter clothing. SG : 421.-1.
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Development of Medical Research on Clothing
No agency within the Office of TFhie Surgeon General was by directive

assigned the responsibility for the study aIn development of clothling. Because
of the role of clothing in the protection of the health of the soldier, this respon-
sibility quite logically came to rest with the Preventive Medicine Service, and
more specifically, the Sanitation l)ivision. Under the direction of its chief, Col.
William S. Stone, MC, clothing came to be considered a part of mian's environ-
inent which might aid materially in the protection of his health or jeopardize his

chances of survival.
Sanitary reports from the Panama Canal Department and other tropical

areas motivated the chief of the Sanitation Division to call upon The Quarter-
master General's Office to review the entire problem of adaptation of clothing
to the physiologic requirements of the soldier.18 Conferences resulting from
this action brought. the program under review. It was recommended that The
Quartermaster General establish a research program fashioned after that of the
Harvard Fatigue Laboratory, which had been studying physiology in relation
to fatigue and the stresses of heat, cold, and altitude, under the direction of Dr.
David Bruce Dill. The Harvard Fatigue Laboratory was requested to begin
a series of tests of clothing as it influenced man's ability to function in extremes
of climate. Pilot investigations already had been stimulated by The Surgeon
General at this laboratory. Early in February 1941, the National Research
Council approved support of investigations by this laboratory on "clothing,
fatigue, and supplementary substances." 2 The director of the Harvard Fa-
tigue Laboratory addressed a letter to the Chief, Supply Division, Office of
The Quartermaster General, outlining the researches approved for the labora-
tory under Army auspices, and requested certain equipment and soldier per-
sonnel as subjects for the experiments. The request was supported by The
Quartermaster General and in turn by The Surgeon General, in consequence
of which The Adjutant General directed the action and authorized the Com-
manding General, First, Corps Area, to give full cooperation in supplying
equipment and subject personnel. This marked the beginning of physiologic
researches on clothing, and a coordination of effort on this problem between The
Quartermaster General and The Surgeon General.3

Simulated cold, hot dry, and hot moist, climates were established in the
laboratory in which treadmill and other tests were used to study the effects of
clothing already adopted, and to determine the physiologic principles on which

= Gen Sanitary Rpt. Trinidad Base Comd, 31 May 41, with 2d Ind, SO to TAG, 30 Jun 41, and 3d
Ind, TAG to CofIngrs and QMG, 23 Jul 41. SG : 721.1 (Trinidad) F.

0 Ltrs, Chairman, Div Med Sciences NRC, to Dr. D. B. Dill, Harvard Fatigue Lab, 6 Feb 41 and 11
Feb 41. SG: 421.-1 (Uniforms).

0 Ltr, Actg Dir, Harvard Fatigue Lab, to Chief Supply Div OQMG, 13 Mar 41. with lt Ind, QMG
to TAO thru SG, 28 Mar 41, and 2d ind, 8(; to TAG, 28 Mar 41. SG: 421.-1 (Uniforms).
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to base further development of fabrics and design. The first. report upon the
relation of clothing to fatigue from the Harvard Fatigue Laboratory was
transnhitted to The Surgeon General by the( Chairman, I)ivision of Medical
Sciences, National Research Council, on 8 July 1941 .31 Eventually other
laboratories, notably the John B. Pierce Laboratory of Hygiene at New Haven,
Connecticut, and the physiology departments of various universities were
brought into an extensive program of research and testing.

As an outgrowth of the conferences and researches already noted, it became
obvious that. sound studies on clothing could not be made without a comprehen-
sive knowledge of climatic conditions in all parts of the world where military
operations of American forces might be expected to take place. Knowledge of
the climates of cold regions and dry and moist hot regions was limited. The
chief of the Sanitation Division, Office of The Surgeon General, suggested these
studies and vigorously supported their development. The Quartermaster Gen-
eral obtained the services of Dr. Paul A. Siple, meteorologist and geographer,
who had accompanied the Byrd expedition to the Antarctic. Dr. Siple was
comnmissioned in the Quartermaster Corps and made the director of a climatic
research unit in the Special Forces Section and took an active part in the pro-
gram for the study of clothing in relation to cliniates.?

Acting upon the recommendation of the chief of the Sanitation Division,
plans were made for establishing a climatic research laboratory in which could
be brought. together the skills and knowledge of the physician, the physiologist,
the textile expert, specialists in the design of clothing, and the meteorologist for
the comprehensive and thorough scientific study of clothing. This culminated
in the Climatic Research Laboratory at Lawrence, Massachusetts, which was
housed in the plant of the Pacific Mills.3 Three highly qualified niedical offi-
cers were assigned for duty in this laboratory, one of whom had had experience
in testing clothing in the Panama Canal Department, and the other two quali-
fied in physiology or other research skills related to clothing and climatic
studies. One of these officers, Lt. Col. (later Col.) John H. Talbott, MC,
directed the medical phases of the research work at this laboratory and event-
ually was designated official representative of The Surgeon General as well as
The Quartermaster General in tests conducted on clothing and equipment.34

While the National Research Council had been active in establishing
research projects on clothing, this organization came to take a very much
more active part in the scientific study of this difficult technical problem.

31 Ltr, Dr. L. H. Weed, Div Med Sciences NRC. to SG, 8 Jul 41, with incl, sub: Preliminary report

on experiments on soldiers and their clothing under different climatic conditions. SG: 421.-1 (Uni-
forms).

"• See footnote 11. 1P. 35.
3 Physiological testing. Textile Research 14 : 222-227. July 1944.
34 (1) Ltr, QMG to SG, 28 Aug 4'.. sub: Physiological and climatological research program of the

QMC. SG: 421.-1 (Uniforms). (2) Semimonthly Rpt, Sanitation and Hygiene Div SGO, 16-31
Dec 44. HD.
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The Surgeon General of the Navy early in June 19)42 called to the attention
of I)r. E. F. D)uBois, (Chairnman of the Committee on Aviation Medicine, the
unsatisfactory state of aviation clothing. This served as the basis for the
creation of a subcommittee under the ('onmnmittee oln Aviation Medicine which
had as its terms of reference the study of clothing for the aviator. The Sub-
committee on Clothing wais organized on 12 Jlulne 19)42. Members of the sub-
committee were Dr. L. 11. Newburgh, Chairman, D)r. E. R. Schwartz, I)r. L. P.
Herrington, and Dr. W. 11. Forbes. The initial interest of the subcommittee
was the development of lightweight functional flying uniforms for aviators,
so constructed as to protect against cold, flexible enough for wear in the heat,
and embodying protective features against, fire and drowning. Development
of satisfactory headgear, gloves, and shoes was also considered. An electri-
cally heated aviator's suit had been develop)ed by the Canadians, who also had
produced a satisfactory helmet. The electrically heated suit, however, was
heavy, and required too great a loald on the electrical output, of the plane to
make it practical. A comprehensive research program on physiologic regu-
lation of heat, characteristics of fabrics, design of the uniform, thermal in-
sulation, flash protection from fire, and flotation garments was instituted.
The initial meeting of the subcommittee brought together representatives of
the Committee on Medical Research of the Office of Scientific Research and
Development, the Committee on Aviation Medicine of the National Research
Council, the Canadian Research Committee, the British Medical Research
Council, the National Bureau of Standards, the National Institutes of Health,
and the Textile Research Institute. Armed Forces' members included repre-
sentatives from the Office of The Quartermaster General ; the Materiel Labora-
tory, the Equipment Laboratory, and the Aero-Medical ('enter of Wright
Field; and the Bureaus of Supplies and Accounts, Aeronautics, and Medicine
and Surgery of the United States Navy.',5 Subsequently, there were repre-
sentatives from the Office of The Surgeon General, the Air Surgeon's Office,
and the Armored Force Medical Research Laboratory (later redesignated
Armored Medical Research Laboratory) at Fort Knox, Kentucky, as well as
liaison personnel from the Royal Air Force, the Rochester Desert Laboratory,
the Harvard Fatigue Laboratory, the Textile Foundation, and others. In-
cluded in the makeup of the subcommittee and its liaison group were the many
skills and sciences having a bearing upon the development of clothing. The
subcommittee had been reorganized by the fourth meeting on 17 June 1943,
and had brought into its membership Dr. Milton Harris, Dr. Sid Robinson,
and Professor C. P. Yaglou. At the same time, its terms of reference were
expanded to include consideration of the clothing problems of ship and ground
forces, as well as air forces, and researches were iniiitafed on hot weather

3 Minutes of Meeting, NRC Suv':ommittee on Clothing, Committee on Aviation Medicine, 17 Jun
42. HD: 040.
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cl)thing, co)iifortl at low telpleratuires, especially as related to elect'ically
heated clothing, cooling characteristics of air. decontami nat ion Clothing and
footwear, textile materials, and clothing as related to exposure to water.36

Because, of the urgency of developing satisfactory clothing for ol)erations
in the jungle, a series of special meetings was held by the subcommnittee to
coordinate knowledge and findings on this problem and to push forward the
research phases which were not. then well developed. The studies initiated
and coordinated by the subcommittee, together with the field and combat test-
ing resulting from their findings, were responsible for major advances in
adaptation of clothing to the physiologic needs of the soldier and for develop-
mnent of fabrics and design of uniforms which were durable and efficient for
combat and, at the same time, contrilbuted to the comfort, efficiency, and well-
being of the soldier. Through its efforts, the science of clothing had been
launched and was thoroughly established by the end of the war.

The results of the intensive studies guided by the subcommittee have been
brought together in one volume by Dr. L. IH. Newburgh and his associates
tinder the title of "Physiology of Heat Regulation and the Science of Cloth-
ing." Despite the depth and range of these far-reaching investigations,
Newburgh and his collaborators repeatedly stressed the point that many phases
of clothing in relation to man are not understood, and that, there is a need for
continued basic and applied research.

The Armored Force Medical Research Laboratory, initiated by the Pre-
ventive Medicine Service, the Surgeon General's Office, was established at Fort
Knox, Kentucky, in Sel)tember 1942 with the sl)ecific mission of conducting
research on physiologic problems of l)ractical significance to the Armored Force.
Special attention was directed to the study of the soldier in relation to his
d(ities. The aim of the laboratory was: 31,

To obtain the basic data on selection and training of personnel and performance of

equipment, from which coniclusions may he drawn which will enable the Individual soldier

to perform his (luties with niaxiinui obtainable efficiency for the longest possible time.

and to determine these limits imposed upon personnel so that they may be used to the

best advantage by commanders and tacticians.

With this ob ive, the study of clothing in relation to the functioning soldier
becameof neck ity an important p)art of the program.

While the Armored Medical Research Laboratory was not a testing organ-
ization, its researches nevertheless were largely applied, rather than basic. Its
work, therefore, complemented rather than duplicated the stud(ies of the Sub-
committee on Clothing. After tJune 1942, close liaison was maintained with the
laboratory staff of the British Fighting Vehicle Physiological Laboratory. In

"U Minutes of Meeting, NRC Subcommittee on Clothing, Committee on Aviation Medicine, 17 Jun

43. HD: 040.
" See footnote 1, p. 31.
"0 Historical Rpt, Armored Med Research Lab, 3 Oct 45. HD: 319.1-2.
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the summer of 1942 teml)orary laboratory facilities were established at the
Desert Training Center, C(amp Young, (C'alifornia, for the study of the effects
of dry heat onl personnel operating in tanks."

As the program of the Armored Meldical Research Laboratory progressed,
climatic studies were made which included the protective efficiency of cold
weather clothing, the physiologic effects of cold, observations of men in con-
trolled chambers simulating humid jungle heat, ranges of use of clothing for
jungle operations, the effects of imnp)regnated and impervious clothing upon the
efficiency of personnel, environmental heat and humidity in relation to accli-
matization, anthropometric measurements of groups of men in an effort to fit
tanks to men and to develop their clothing and equip)ment for efficient use in
tanks, tests of flame-proofed clothing, and the design and fit. of army shoes.
"Trhe findings in this laboratory greatly influenced the fabrics and designs for
clothing ultimately developed, especially for hot weather operations.

The impregnation of clothing for protection against vesicant gases, fire,
and insects necessitated the use of chemicals which to accomplish their primary
purpose also had to be nonirritating and nontoxic to the wearer. Testing for
toxicity and allergic manifestations therefore became an important part of the
development of special types of protective clothing. In the early phases of the
program, much of the testing was done by the Medical I)ivision of the Chemical
Waarfare Service Laboratory, Edgewood Arsenal, Maryland. Subsequently,
the Army Industrial Hygiene Laboratory assumed the responsibility for this
phase of the work on clothing.40 While this laboratory came into operation
late in the war, it carried out many thousands of tests on the skin toxicity of
various materials treated with waterproofing, fireproofing, and fungicidal
agents. Additionally, a safety shoe program and various types of protective
clothing used in Army-owned or Army-operated industrial plants were subjects
of study at this laboratory.

Both the Armored Medical Research Laboratory and the Army Industrial
Hygiene Laboratory were initiated by and came directly under the control and
guidance of the Preventive Medicine Service, Office of The Surgeon General.
Specifically, their functions were the responsibility of the Division of Occupa-
tional Health and Industrial Medicine.

The primary responsibility for the development and production of clothing
of all types rested with the Office of The Quartermaster General. Failure to
appreciate fully the medical aspects of clothing and the necessity for the
adaptation of clothing to the physiologic needs of man under a variety of stress
circumstances, before and during the early phases of the war, was responsible
for the loose organization and integration of the research and testing agencies
previously discussed. Because of the sequence of their establishment, there

N Ibid.
40 Rpt, Army Industrial Hygiene Lab SGO, 17 May 45, sub: Toxicity of tropic-proofed equipment.

HD: 422.3 Protective Clothing.



50 PERISONALI. hALTIh MEA'SURES AND IMMUNIZATION

Wits cIlitderablIe ovei-lap P f filituio 1411 i d lack (it coo-d i nat loll of p)i li-ose.
Some (i1 il) icat loll of effort %%a;s i 11e%-itablle Iiiroiighloit tit her)ogra iil, but byv tilie
end of 1942~ there was a grenleral llitlerustauitilig' of tilie role each had to play and1(

a titiituallvN accepted div isuoji of respotisi hillily. Terse fa udnea

mleet inlgs of the Subcommittee otil blohllng Was piroof of tile in1terest it) Integra-
tion of effort iii the develolpiieilt of uiiihitar-v cltli i i rt her, thiese coin-
binled efforts extended to t he research facilities of Anlier-icaui Allies, thle
Canadians and thle British.

Fiehi 7'ext~t)q. As the programn develop~ed, field testing became anl increas-
ingly jimportanit practical necessity before adopt ion of clothing itemis. Exten-
sive. tests were carri'ed onl by the, Quarternmaster Board at (Camp Lee, Virginia
relpresentatives oif thle Medical D~epartment frequently' served as observers alid
p)art icipants. Testing (if jungle cloithinug wvas done inl tile P anamia Canal D)e-
p~artmient, lin Florida, and in thle 1Pacific theaters. Simiilarly, wi titer andl arctic-
type Clothing were tested inl thle Rocky Mountain area 'iy organiz/at ions opierat-
ing lin the iiortliern part of the U nitedl States, lin Alaska, antd in C anada.
Durability as a military characteristic of clothing wats tested onl thle Quarter-
miaster Board combat course andh shoe test track, hut combat testing requiiredl
the concurrence of the Army Ground Forces.

Ini the early phiases (if thle war, the Office of rh'le Quartermaster General
worked onl the theory that combat clothing needls could best he miet by dlevelop)-
inlent. of a series of special typ)es of clothintr to iniet at variety (if combat require-
mlents. As tile war. proprsst this, polint of view chanlged.Th prnia
objective became thle dleveloilment (if thle fewest possible itemns with the g-reatest,

psible flexibility to reduce the niumber of special clothing units to thle mnini-

mumYil. F~ieldl testingr lin theaters involved sen~ting teamis of q1ualifiedI Quarter-
mlaster Corps clothing experts to oibserve the use of clothing itemis by soldiers
undler as 11ianv1 coniditions as l)ossilile. These teamis wvent to great ]len-rths- to
Sample s(o1ldier opinion as to (desirabilIity and uttilit y (if individi~ual clothing
items and equipment. Furither development often wats decidedly influenced by
the results of these surveys. W'hile this fair- and impartial practice p~roduiced
a wvealth of practical information, the results often appeared to have miore
inffluence onI c-11a111e of policyV and clothing (level oJment than they inerited.
Thit- defect emphasizes the need for greater training of the soildier in what. he
may explect froml clothinig and especially the efficient uise of clothing, assemblies
for p~rotect ion of his health in extremies of climiate.

Medical Problems Associated with Clothing in World War 11
On that part of the chronicle of clothing which followvs, no effort will be

madle to detail one by one the failures and successes incurred in providing
satisfactory iiu itary clothinig. Neither will (detailedl theater exp~eriences be

41 See footnote 11. p. 35.
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recorded, but rather exami)les will be given to illustrate pertinent problems
involving principles, major developments, and significant trends. Review of
the source material has dictated the advisability of considering the subject on
the basis of climatic extreme and special l)roblems. If the reader fails to
detect sufficient reference to the tedious negotiations, the slow progress, and
the frustrations that often accompany the development, of new programs ill the
military forces, it is not because they may not have existed, but rather that the
author feels that they are not apropos to the purpose of this history 'nd would
add unnecessary detail to an already over-long story.

CLOTHING FOR HOT CLIMATES

Relation of Clothing to Heat Regulation,
Comfort, and Efficiency

Clothing is g thermal barrier. In hot climates, it interferes with efficient
dissipation of body heat under most circmnstances. The initial impetus in
embracing this concept provided by the Office of The Surgeon General was
soon reinforced from other sources. A study on protective clothing was begun
in the f.ll of 1941 at the United States Department of Agriculture Laboratory
at Orlando, Florida, at the request of The Surgeon General.42 Tests of several
fabrics for bite resistance to mosquitoes were carried out in 1943 as a part of
the jungle clothing program of the Subcommittee on Clothing. Aedes taenio-
rhynchus, A. aegypti, and Anopheles quoA1rinanvulatus mosquitoes were used.
It was found that Byrd-cloth offered the best protectiopn, followed by poplin and
Army twill. Nylon, British cellular-weave, and herringbone twill were unsatis-
factory. Thse findings had a great bearing upon the work which had already
been initiated to improve adaptation of the uniform for hot climates.43 Even-
tually, field tests of developmental uniforms were established. Field tests in
the jungle in Panama under simulated day and night combat conditions demon-
strated the protection to be had from the tightly woven fabrics, such as Byrd-
cloth."4 Even more important were the observations in the Everglades of
Florida - and a provisional test in the Southwest Pacific area which corrob-
orated the effectiveness and utility of the lightweight, tightly woven fabrics
and established the criteria for adoption of the World War II jungle uniform.4

"2Man and Animal Document No. 5174, Mar 1942. USDA Bureau of Entomology and Plant
Quarantine.

" Minutes of 7th Meeting, NRC Subcommittee on Clothing, Committee on Aviation Medicine,
15 Dee 43. HD: 040.

42 Rpts, Maj C. H. Kearny, Inf, Mobile Force, Panama Dept, 1941. SG: 426.-1.
L Minutes of 4th Meeting on Jungle Clothing, NRC Subcommittee on Clothing, Committee on

Aviation Medicine, 6 Oct 43. HD: 040.
A (1) ETMD, Caribbean Def Comd, Mar 1944. HD: 350.5. (2) QMG Rpt, Mosquito proofing

the jungle soldier. SG: 725.11 (1945).
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Great interest in improving the jungle uniform is evidenced by the following
radio from General MacArthur:"4

For jungle warfare, British grenfell, or material equivalent weight, found best on
provisional test because they are lighter, wet or dry, easier to launder in the field, and
absorb less water or sweat. Herringbone twill absorbs large quantity of moisture which
fatigues wearer, and Is very uncomfortable. Advise durability test light material for
possible ultimate adoption in the field.

It was determined that the desirable properties of jungle clothing should
be: 48

(a) Minimum resistance to heat loss,
(b) Maximum resistance to mosquitoes,
(c) Maximum resistance to other insects,
(d) Camouflage,
(e) Abrasion protection,
(f) Durability,
(g) Flexibility (that is, it should be possible to open or remove parts during the day

when the mosquitoes are not present), and possibly,
(h) Minimum weight when wet.

Tightly woven fabrics were found to give the best protection against mosquitoes
and on the basis of subjective comment, it was observed that the lightweight
fabrics, although tightly woven, were preferred for comfort as well as their
light weight when wet.

The Armored Medical Research Laboratory set up projects, in conjunction
with programs as directed by Office of Scientific Research and Development, to
determine the relative physiologic load imposed by various types of clothing
upon acclimatized men working in simulated jungle environment and concluded
that: 49

a. Acclimatized men work with greatest effectiveness and comfort and least burden
upon their heat regulating, cardiovascular and sweat mechanisms and have the lowest
water requirements when unclothed (wearing only shorts, socks and shoes).

b. Any garment covering a major portion of the body adds a definite and measurable
burden which is manifested by marked Increases in heart rate; rectal temperature and
sweat loss, and by subjective sensations ranging from moderate to extreme discomfort.

c. In order of magnitude of the added load and the undesirable effects produced, the
tested garments or ensembles are as follows: (1) British fireproof overall., tank crews,
one-piece manufactured by T. Ravden and Sons, Ltd., 1942. (2) U. S. Army Suit, one-
piece, herringbone twill, protective modified with overlapping flaps; union suit, cotton,
protective two-piece; socks, wool, light, protective; hood, wool, 0. D., protective and
gloves, ootton, protective, (Leggings canvas, M1938, 0. D., dismounted, protective, and gas
mask not worn). (3) U. S. Army fatigue coveralls, Suit, one-piece, herringbone twill,
made fire-resistant at M. I. T. by C. W. S..process of impregnation with 22% antimony
oxide and 12% Vinylite VYHH resin. (4) U. S. Army Suit, one-piece, herringbone twill,

17 Quoted in report cited as footnote 46 (2), p. 51.
4 See footnote 45, p. 51.
4 Rpt, Armored Med Research Lab, 1942-46, Project 2, sub: Operation at high temperatures,

p. 1. APML.
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unlaundered. (5) c. S. Army suit. onc-piec'c, herringbonc twill, worn 2-6 months and
laundered repeatedly. (6) U. S. Army Shorts, Cotton.

d. When items (3), (4), and (5) above, are wetted with unevaporated sweat the
differences between them become insignificant.

Accordingly, the laboratory recommended: -`

(a) That all clothing to be issued for jungle operations be tested on standardized test
subjects before acceptance, to determine the physiological burden which is imposed upon
the wearer.

(b) That all jungle clothing (wool excluded) be thoroughly laundered before use in
hot humid environments.

(c) When the military situation permits, and when there are no hazards from
fauna, flora or solar radiation, men in hot humid climates be permitted to work in
minimum amount of clothing.

Further studies in the Physiology Department at. Indiana University quan-
titatively demonstrated that,51

Coolness of clothing is directly related to the thinness of the fabric (not to fabric
weight) ; inversely related to weight of suit; inversely to the amount of water required

to saturate the suit or to the time required to dry the saturated suit, and directly to the
amount of ventilation by openings. The coolness of any design is directly related to the
percent of skin surface exposed. The coolness is not related to the permeability of the

fabric to air under pressure, for low rates of air movement (1,4 mph) ; for 1 to 2 mph
a small effect was seen.

Thus porosity of clothing came to be regarded as of little importance so
long as the fabric was permeable to water vapor. It was also determined that
impregnation of lightweight, tightly woven fabrics with insect repellents, in-
secticides, and protective agents against vesicant gases or fire had little or
no effect on the comfort and effectiveness of uniforms made from these
materials.

The results of these researches and field tests justified the conclusion that
thin, tightly woven fabrics were best for the jungle uniform. Nylon and Byrd-
cloth appeared to give the best physiologic results which, however, were almost
equaled by poplin and Army twill. The insect type of bite resistance of the
nylon fabric tested was unsatisfactory. Production of poplin and twill in
quantities was practical, whereas Byrd-cloth and nylon would have required
additional industrial facilities. For this reason, poplin and twill were adopted
for further severe testing under jungle combat conditions.

This recommendation, based almost entirely upon the physiologic and
health protective characteristics of clothing, was accepted by The Quartermaster
General. The Quartermaster Board conducted severe tests on its combat course
and indorsed the feasibility of a jungle combat uniform made as a two-piece
suit: jacket of 5-ounce poplin, and trousers of 8.2-ounce cotton uniform twill.

SIbid.
a' Minutes of Meeting, NRC Subcommittee on Clothing. Committee on Avalation Medicine, 6 May 44.

NRC Med Records Sec.
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Combat testing was initiated by The Quartermnaster General in the spring
of 1944. Extensive tests were carried out in the Southwest Pacific area, the
China-Bulrma-India theater, and the Central Pacific area. The Surgeon Gen-
oral opposed this action on tile basis that the uniform was urgently needed for
the prevention of malaria and was suitable for this purpose. It was a corn-
niand decision that combat testing should be carried out, following which Tle
Surgeon General contributed fuII I support .52 The Conmmanding General, Army
Service Forces, authorized the tests and subsequent reports from the theaters
concerned indorsed with few modifications the tropica.l combat. uniform thus
developed.5

Dr. Sid Robinson, a member of the Subcommittee on Clothing, after an
extensive field study in the China-Burma-India theater nilade the following
report. on 24 October 1945 : 54

The design of the U. ,q. tropical combat uniform in its latest 1model is probably not
perfect, but there are no major modifications necessary. Particularly advantageous
design features are the shirt which can be worn with the tail in or outside the pants ...
Other properties of clothing which are inportant to the combat soldier are the ease with
which it can be kept clean, rapid drying. smoothness on the skin, and warmth at night
when he has to sleep without shelter. Experiments and field tests have shown that the
lightweight, smooth fabrics (Byrd-cloth, poplin, and Oxford cloth) are all definitely
superior in the first three of these properties.

Difficulties in the adaptation of the uniform for use in a combat theater
are illustrated by a report of the observations in the South Pacific by Lt. Col.
(later Col.) David Bruce Dill, MC: 11

In rear areas the 6-oz. khaki shirt and S.2-oz. trousers are usually worn, with no
undershirt by about half of the men. The rest wear the dark herringbone twill, with no
jacket, and no undershirt, acquiring a beautiful tan. The trousers are often cut off to
make shorts. The fighting Infantry wear HBT-all of it. day and night. It is impreg-
nated with diniethyl phthalate against the mite. The suggested new tropical uniform
was tested on Bougainville. Biak, and Leyte, and was approved by the men wearing it.
The reacons for approval were not altogether expected. Mosquitoes were not a con-
sideration, for insect bites were not numerous, and the men have insect repellent. The
tight woven uniforms were distinctly cooler. The weight was favorable, 34 that. of HBT.
Ease of washing and the fact that dirt does not penetrate so read'ly, were important in
the soldiers' minds.

52 Memo, SG for CG ASF. 5 Jun 44. sub: New tropical combat uniform, with 1st Ind, CG ASF to
SG, 10 Jun 44. HD: 422.3 Protective Clothing.

u (1) Ltrs, QMG to CGs SWPA and CBI, I Jul 44, and to CG CPA. 17 Jul 44. sub: Tests of jungil
combat clothing. SG: 421 Boots. (2) In the Pacific Ocean areas, the uniforms were issued to soldiers
functioning in combat and later, by questionnaires and interviews, the combat adaptability and effi-
ciency of the uniform was determined as well as the likes and dislikes of the soldiers and their criti-
cisms concerning this uniform. It was recommended that a uniform of 5-ounce poplin made from the
design of the experimental jacket and trousers, combat, tropical, with certain modifications resulting
from the tests be standardized Immediately and put into quantity produclon as expeditiously as
possible. In Ltr, Surg POA to SG, 4 Mar 45. sub : Tests of jungle combat clothing. SG ,: 421.

5' Minutes of Meeting. NRC Subcommittee on Clothing. Committee on Aviation Medicine. 24 Oct
45. HD: 040.

"* Minutes of Meeting, NRC Subcommittee on Clothing, Committee on Aviation Medicine, 26 Jan
45. HD: 040.
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Studies on ,lothing for hot (dry climates did not l)roduce such concrete
results. Adolph 56 rel)orted Ino differences in rates of evaporation of sweat from
men in hot dry environment wearing various types of light clothing. Solar
radiation was the important factor. Protective clothing, even though it be
only a thin white garment, was found to reduce materially the effects of solar
radiation, and clothing was advantageous in hot sunshine only when the degree
of work was moderate. The principle was established that lightweight uni-
forms so constructed as to facilitate free ventilation were best adapted for
desert use. Color was an important factor and, ideally, white would be desir-
able. The deeper shades, best for camouflage purposes, absorbed heat, added
to the heat load of the soldier, and thus more readily exposed him to the danger
of heat exhaustion. Differences of opinion existed as to the advisability of
special headgear for desert wear. The consensus was that a loosely fitted
helmet which allowed free circulation of air provided the best protection.5 7

Likewise, footgear with porous uppers facilitated heat loss. Traumatism from
thorns of cacti and other desert plants was an important factor. It was neces-
sary that clothing be sturdy enough to reduce injury front these sources to a
minimum. Adolph,' towards the end of the war, summarized the status of
clothing and the understaid(ling of acclimatization of men to hot dry climates
by noting that knowledge of these subjects was limited and that further long-
continued studies of climate, physiologic reactions of men to heat, and fabrics
and design of clothing would be necessary.

In summary, men are more comfortable when wearing uniforms made of
thin, tightly woven fabrics, so designed as to facilitate ventilation in the moist
tropics. During activity, work, or combat, the greatest working efficiency goes
with the fewest clothes. In hot dry climates, working efficiency at moderate
degrees of activity is highest when lightweight clothivg, preferably light in
color, is worn. Clothing appears to have little relation to acclimatization.
Heat exhaustion is the end point of stress to heat. Susceptibility to heat
exhaustion in general is greater when clothing is worn; design, color, and
weight of fabrics are important factors in its prevention.

Clothing and Vectors of Disease

Clothing remained the first line of defense against the biting of adult
mosquitoes during World War II despite the development of efficient repellents
and powerful insecticides. The Office of The Surgeon General and malariolo-
gists in the field consistently stressed the importance of developing mosquito-
proof uniform fabrics. Following studies in the China-Burma-India theater,

56 Adolph, E. F. : Desert. In Newburgh, L. H., ed., op. cit., pp. 330-338.
67 Ltr, SG to QMG. 6 Mar 43, sub: Sun helmets. HD : 422.3 Protective Clothing.
68 See footnote 56.
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a representative of the Subcommittee on Clothing of the National Research
Council reported: 59

Protection against mosquitoes is a property of clothing which all malariologists with
whom I talked in military establishments and civilian laboratories and other medical
authorities in Delhi, Calc-utta, Rangoon, Colombo, Kandy and Bombay, agreed should be
provided for military personnel in malaria zones.

Before the war, considerable study had been given to the development of
efficient head nets, mosquito gloves, and bed nets. Because the bed nets and
head nets were of small mesh, interfered with air movement, and therefore
were uncomfortable, it was difficult to obtain the cooperation of the soldier in
using them." The development of repellents greatly reduced the need for
head nets and even for bed nets and netted hammocks for field use, also mosquito
gloves. Repellents functioned satisfactorily in tests on head nets up to 1/4 -inch
mesh construction, which would have resulted in greater visibility, improved
ventilation, and marked savings in materials and production costs. The 1/4.

inch mesh head net was never issued, however, since its effectiveness depended
upon re-treatment every few days. With the development of satisfactory
repellents, an effort was made to improve the insectproofness of the uniform
by impregnation. Experimentally, it was possible to provide effective repel-
lency for periods up to 1 week."1 Impregnation produced no significant differ-
ence in heat exchange through the fabric. 62 The method, however, was never
used on a large scale against mosquitoes in the held. Reliance was placed
upon use of repellents on the skin of exposed parts of the body and at clothing
openings. In practice the duration of effectiveness of repellents was found to
be short, 4 to 6 hours, and was materially reduced by exposure to wet during
rains and stream crossings.

Research on insect repellents and insecticides carried out during the first
months of the war came to have a significant bearing on the role of clothing in
the protection of the health of the American soldier. In training areas in the
United States, mites, or common "chiggers," caused much discomfort and dis-
ability secondary to infections at the site of bites. In the summer of 1941 The
Surgeon General requested the Orlando laboratory of the United States De-
partment of Agriculture to study means and methods for controlling mites by
repellents or insecticides, or a combination of both. This work led to the con-
sideration of other insects and resulted in the development of dimethy1 '4"hal-
ate. Indalone, Rutgers 612, and later dibutylphthalate. Madden, Lir 'st,
and Knipling of the Orlando laboratory successfully demonstrated the ) .otec-
tive value of dimethylphthalate and Indalone for troops in the Louisiana

5' See footnot 54, p. 54.
40 Annual Rpt, Surg Panama Canal Dept, 1942. HD.
01 See footnote 43, p. 51.

2 (1 i Minutes of Meeting. NRC Subcommittee on Clothing, Committee on Aviation Medicine, 10
Mar 44. 1D: 040. (2) See footnote 51, p. 53.
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maneuvers in 1942. In 194:3 these results were corroborated bV an Australian
medical officer, Capt. R. N. Mc(ulloch, MC, who used dimethylphthalate and
Indalone against New G(iinea specits of mites. McCulloch deinonstrated that
dinmethylphthalate and dibutylp)hthalate also were actually effective initicides.r3

Extensive tests in New (Guinea and in the Far East showed that clothing
impregnated with dimethyllthalate or dibutylphthalate was a potent weapon
in the control of scrub typhi.s."' The urgent need for the protection of troops
against this disease hastened the development of practical improvised field
methods of inlpregnation, but, not without opposition. 65 It was claimed that
the GI soap used as an emulsifying agent in the process was conducive to
fungus infections." One precaution was noted; nonimpregnated shorts were
to be worn to prevent irritation of the scrotum.6 7 No primary irritation of
the skin was found to result from wearing impregnated clothing and the im-
pregnates did not aggravate fungus infections of the skin." Later, a con-
centrate embodying an emulsifying agent (Triton-X-100, Tween 20, Span 20)
simplified the field impregnation of clothing with miticides. Subsequently,
benzyl benzoate was used as a miticide because of its easy availability and the
short. supply of some of the chemicals required to produce dimethylphthalate.6

The impregnates were lost from the clothing through successive launderings.
Dibutylphthalate and benzyl benzoate appeared to withstand the greatest num-
ber of launderings and were favored for that reason. Field tests on benzyl
benzoate showed that it could be carried through five launderings, but dibutyl-
phthalate gave longer sustained protection. For practical purposes, however,
it was recommended that reimpregnation be carried out after each laundering.70

In the early phases of the war, there was neither vaccine nor an effective
lousicide for the prevention of epidemic typhus fever. In view of the historic
wartime havoc from this disease, The Surgeon General instituted a search for
improved methods of destroying lice. Tests of fumigation gases, such as chloro-
picrin, eventually resulted in the adoption of methyl bromide for both individ-
ual and mass delousing of clothing. Considerable question arose as to the

* (1) Bushland, R. C: Tests against chiggers In New Guinea to develop a practical field method
for impregnating uniforms with dimethylphthalate for scrub typhus prevention. Am. J. Hyg. 43:
21P-229, May 1946. (2) Rpt, Capt R. N. McCulloch, 3d Australian Mob Ent See, 10 Oct 43, sub:
Trombiculid mite control. HD: 710 Typhus (Rpts).

""Ltr, Dr. F. G. Blake, Dir USA Typhus Commission, to CG USASOS. 11 Dec 43, sub: Scrub
typhus in New Guinea-preliminary report and recommendations. HD: 710 Typhus (Rpts).

*5 Rpt, Brig Gen G. B. Denit, Chief Surg USASOS, sub : Mite protection of military personnel
by simple clothing treatment. HD: 710 Typhus (Rpts).

"* Ltr, Lt Col C. B. Philip. SnC, to Surg USAFFE, 5 Aug 44, sub: Scrub typhus on Owl and Biak
Islands. HD: 710 Typhus (Rpts).

07 Ltr, MaJ R. R. Kierland. MC, to Surg Base F SWPA, 31 Jul 44, sub: Investigation of clothing
impregnated with dimethylphthalate in an emulsion of G. I. soap. HD: 710 Typhus (Rpts).

01 Ltr, SG to Chief Surg USASOS, 6 Sep 44. sub: The effect on the skin of clothing impregnated
with soap-dlmethylphtbalate. ED: 710 Typhus (Rpts).

4 Semimonthly Rpt, Prey Med Serv SGO, 16-31 Mar 45. HD.
TO Ltr, Capt R. C. Bushland, SnC, USA Typhus Commission, to Brig Gen S. Bayne.Jones, USA

Typhus Commission, 22 Mar 45, sub: Field tests on clothing treatment. HD: 710 Typhus Reports.
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possibility of toxic effects from clothing treated by nmethyl bromide, but were
not substantiated.

Concurrently, the search for a more p)ractical individual method produced
MYL powder. The Orlando laboratory conducted tests with MYI, powder
on Negro volunteers. Underwear impregnated with this powder remained
lousicidal for periods up to 150 days.71 Prior to the development of DDT, MYL
dusted into the clothing and on the underwear was widely used by United States
Forces in North Africa.

The researches on 1)i)T began in the fall of 1942. It was soon apparent that
an insecticide of wide range and multiple usages had been discovered. Tests
at the Orlando laboratory demonstrated its effectiveness against lice when
dusted into clothing. Its role in mass delousing was conclusively proved in the
Naples typhus epidemic. Clothing thus dusted was shown to be lousicidal for
periods of a month or longer provided it was not laundered. So effective was
the method for mass delousing that Quartermaster Corps fumigation and bath
companies were reequipped with hand and power dusters for use with American
troops if necessary, but pointed primarily at the prevention of typhus fever by
delousing prisoners of war, refugees, displaced persons, and populations of
liberated or occupied territories.12

Efforts were made to impregnate clothing with DDT. It was found that
the impregnation of underwear was sufficient. A practical field test was at-
tempted in December 1943 when DDT-impregnated underwear was forwarded
to the North African theater where it was issued to selected companies of
French Goums. The test could not be followed to its ultimate conclusion because
of movement of personnel and loss in supply channels of some of the underwear,
but it was noted that the troops observed were still free from licp at the onset
of warm weather. It was concluded that the DDT-impregnated underwear had
been responsible for drastically reducing the louse infestation of persons who
normally are constantly infested with lice.73

Experimental work continued under the auspices of the Preventive Medi-
cine Service, Office of The Surgeon General. It was announced on 31 May 1944
that impregnation of underwear was a practical procedure and that an emulsion
had been found which retained its effectiveness against lice after the clothing
had been laundered 8 times over a period of 2 months.74 The DDT emulsion

concentrate for impregnation consisted of DDT, 25 percent: Triton X-100, 10

percent; and Xylere, 65 percent.7 5 By dilution with water, any strength of

- Knipling. E. F. : Insect control investigation of the Orlando. Fla., laboratory during World

War II. In. Annual Report of the Smithsonian Institute, Washington, Government Printing Office.
1948, pp. 331-348.

72 ETMD. ETO. Jun 1944. HD: 350.05.
- Ltr, Surg NATO to SG, 1 Jul 44. sub: Testing of DDT impregnated underwear. SG: 421 Boots.

74 Speech by Lt Col A. L. Ahnfeldt. SGO, at press luncheon, Hotel Pennsylvania, New York, under

auspices of Geigy Company, Inc., 31 May 44. HD: 700.7.
78 Semimonthly Rpt, Sanitation and Hygiene Div SGO. 16-30 Sep 44. HD.
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DDT desired could be prepared. In practice, 1 part of concentrate to 11 parts
of water was found desirable and gave a I)DT-dosage of slightly over 2 percent
of the dry weight of the garment. Underwear impregnated with this material
was worn in field tests and found to retain its lousicidal effect for periods of
1 to 4 months without toxic effects or skin irritation. There was some danger
to personnel handling fuel or lubricating oils while wearing clothing impreg-
nated with I)DT. The practical hazard was incurred when oil which was
spilled oil the clothing would dissolve the I)I)T and might be absorbed through
the skin.T6 The critical supply situation for Triton X-100 necessitated the use
of other emulsifiers. Span 20 and Tween 20 proved to be the eqwl! , T,,;nn in
fresh water, and better as an emulsifying agent in salt water.

Appropriate clothing acted as a barrier against the cert,, ,e causing
schistosomiasis. The summary of a report of the 5th Malaria Survey Detach-
ment and Medical Research Unit is representative of the experimental work
done."7

(a) Cercarlae of Schisto8sma japonicuin. did not penetrate 0. D. woolen trouser
material within 2 hours in any of a large series of experiments both when the cloth
was tested untreated and impregnated with either emulsified dimethyl phthalate, dibutyl
phthalate, or benzyl benzoate. No cercariae passed through untreated Byrd-cloth. Uni-
fornily, untreated old suntan and fatigue trouser material allowed more cercarlae to
lwnetrate.

(b) In rigorous washing tests clothing impregnated with dibutyl phthalate was most
resistant to 1)enetration by cercariae.

(c) In continuous water immersion tests, benzyl benzoate impregnation prevented
penetration one day longer than dimethyl or dibutyl phthalate.

(d) Woolen sock material did not prevent the passage of cercariae even wher
impregnated.

Practical considerations dictated that schistosomiasis control was best
obtained by remaining away from infested water. For engineers, signalmen,
and others required to work in water at times, waterproofed clothing and booLq
were desirable but not always practical. By the end of the war no effective
impregnating agent for clothing had been discovered and attention had been
turned to research on cercariacidal agents and snail control."

Leeches were prevalent in the jungles of the Pacific and Far Eastern areas.
It was necessary to wear trousers inside combat boots to prevent ingress of
leeches through upper shoelace eyelets or around tops of the boots.

76TB MED 194, 17 Aug 45.
T- Ltr, 5th Malaria Surv Det and Med Research Unit AFWESPAC to SG, 16 Jul 45, sub: In

vitro experiments on the penetration of cercariae through untreated and impregnated cloths. SO: 421.
78 1I McMullen, D. B., and Graham, 0. H.: The control of schistosomiasis japonica 11. Studies

on the control of Oncomelania quadrasi, the molluscan intermediate host of Schistosoma japonicum
in the Philippine Islands. Am. J. Hyg. 45: 274-293, May 1947. (2) McMullen, D. B., and Ingalls.
J. W. : The control of schistosomiasis Japonica IV. The effect of various chemicals on cercariae of
Schistosoma japonicum. Am. J. Hyg. 45: 294-298. (3) Army Epidemiological Board: Collected
Reprints. Washington, Government Printing Office, vol. IV, 1946; vol. V, 1947.
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Trhe Quartermiast er ( enena was unde itter considerable pressure to
alvlo t ropical mni formn conlsist 111cr (f shorts and shitrts NvithI short Sleeves.

A prevedent had been set 1) ,v thle Britishi who had used no 1formls of this type
ill their tropical statitions for a numbier of vears. The Armiv Air Forces were
foremost ill pressintg for the adop t ion of su~ch a tin i fortit1 as "Ispev ml Items over
and above nutininiumn Isu of lonr sI~leeved 111i Iliclig tirOiiSerecl cottoli thu1-

formis.''` Inl rest onse to a1 request for thle procu r1emlent of S0000 Itl(Itof these
uniforms, the Air Corps was reqtui red to substanii ate the nleed. The Surigeonl
( 'tenerai conlsi Ilered that stuch a1 til Ii f r-il was not I ievessary. it expos5ed thle
soldier to the hazard of mo~squtito bites antd. for thle in failit rvinen. mnaterilly.1 inl-
crealsed the incidence of skill t ra nlina a wli tfcticus. A ii Iudl4)seihei~t to ci t i

('olrespliodence quiite ciail 4sates hiis posit ion -"

1. Tfhe ixclicv if t his i ttice onl thle issue oit shocrt sleeved shirts anid slicrt painlts ats
Items of equipmhent fori troop ccq ins bceeni there is noi oibjectijon Ii t he issue oif this typte cif

equipment providedc it is in ailditiici toc tilt standard iclothcing issued tii troioclis in the tield.
MIwever. it must he poi nted out thlit tlit( shoirt pants aind shoc rt sleeved shirts if issued

shoculd bed aiuthorizedc onlly for wvear in udaylight hiccirs bcecauise icf the changer of conltracdtinig

nialaria iii mocst t rcclietit st aticoins wlieii jirot eit ive clo thIing: is not wcorn after dark. Itt
addition, there will be at great increase in the iinumcer cof skin inifectioiins. andi truniciatic'
skill lesions, its well as lesioins due loic lcevchles an d iot her ncx iouils p iira sites.

2.The British A rmy is aba11ncoiccnig the use icf shocrt painits wiiic shocrt sleeved shirts
fo r miost theaters cof ocperaitic i. lIn thoi se t heaiters where t his clothing is autthoirized there
tire st rit orders that it miist not lhe wcrnl a fter sunset ori befcore suiirise ini thle

moi~rning....
3. In the Mfalayanc aiid lturnii camipaigns from 50 -WMý cof thle English t rocops

engaged contracted mialaria. The type (of clit hinig andl ecquipmienit possessed( iy ait lrge
proposrtionl of thiese troop ils (cons~isted( cif short pcants mc id short sleeved shirts. D~ue tic the
high incid'ivnce c f inn a aria. orders were isslied (durinig the( c'ampiaign tuo dllsoncitinuie the
Nveairing cif this ylov cif equtipmienit. bilt duie toc the shiortage of suppliei is it wits inipossible
tci conmply. MeidicalI autiihorities assigned to thlese forces cconsideredl the high ilididelice,

(if inalaria tic lie- hlainieble toi a large extent upoin the nonpircctective type of clohitniig

lI issesseti liv thle t ricips.
4. The oncly advantage I bitt cani lhe cia inied for thle shuirt slee'ved shirts and sho rt

pant s is thle ccciiines..s of this type- of ecquipmient and nilte abiliity of' tile wea rer tci withistanid
high tempe'ra t tires its ctt'ccnamied withI wearing the ('convent iicnal long sleeved shirts Anld
long-legged t rousers. Tha t t here is cconsiderable errolneous informatcion in this resptect
Is evidenced by investigattions rececntly compijletedl undcer the ai ispices (if thle ( ciniinittee
onl M~edical Rleseairch oif the Offti'e cif Scientific ' search and D evelocpment lcy the Harvard
Fatigiie Lahiciraticry. .. .... *Results oif these expcermiients lindiciate that thle standatrd suml-
iner ciittit i f 8.2-otince cot ton shirt and a nkle lencgth trousers does nut limcit tic any
cimpoirtanit degree thet capacity for eiimuinatticic oct body heat. Such tin c utfit is, well

iuadaptecd fccr use cit trocops since it is d urithue till( aifforcis neeessitry lirctectjimi troin slit.
wind, insects and] pccssihcle chilly nlighits. Smuall liut ineasurcille Increases lIi ucoicicess mayi
he cibtained by cumitting the undershirt. cipening, the neck cof the shirt. and riolling sleeves4
rind pliltnt legs."

ThMemo, (CG AAF for CC, SOS. 6 Oct 42. sub :Ulilforni for wear in troplc and semI-tropice
climate. 111): 421.-I (Uniformsc).

80 Ltr. CG AAF' to QMG. 17 COct 42. sub : Procurement of tropical clothing. RG : 421.-1 (Uniformsi)
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5. It is therefore reooniniended that the short iant.s and slhrt sleeved shirts not be
issued to troopt; unless they tire issued as additional itenis of equipment, and restrictions
are placed on their use so that these item.s of clothing tire not worn after sunset or before
sunrise in any mialarious a rea.

Shorts were never an itemn of issue by the quarternmaster. Several theaters
permitted local purchase of shorts and shirts with short sleeves. In these the-
aters, the wearing of shorts wits permnitted between sunrise and sunset. An
additional problem of discipline, training, and insp)ection was thus created and
unloubtedly was a factor in the prevalence of malaria.

A consensus of theater reaction to the question of shorts is expressed in the
report of the Air Surgeon after an extended tour of forces located in malarious
areas: 81

Standing orders in mialarious areas prescribe long-sleeved shirts and long trousers
for all American military persoinel. The same is true in the Australian Army. The
reasons are summarized in the following statement of the Combined Advisory Committee
on Tropical Medicine, Hygiene and Sanitation: "In the opinion of the Committee, it is
essential, not only for malaria protection, but also for protection against other diseases,
such as dengue fever and scrub typhus, and against skin injuries, insect bites, septic
sores, tropical ulcers and blast burns that long-sleeved shirts anl slacks be worn on all
occasions." There have been complaints of heat rash ascribed to the wearing of such
garments.

As a result of their experiences in New Guinea, the Australian Army au-
thorities prohibited the wearing of shorts, day or night.82

Clothing and Skin Diseases

Clothing in relation to skin diseases was an unsolved problem. It was the
experience in all theaters located in hot climates that skin diseases were an im-
portant cause of disability and loss of time. Dr. Sid Robinson, after spending
5 weeks in India, Burma, and Ceylon, reported that: 8 3

The most difficult and most prevalent problem confronting the ground forces in
Burma and India is skin trouble. Beginning with prickly heat as the most universal
disturbance, a long list of troubles could be listed including tropical sores, ringworm,
blisters, toe rot, athlete's foot, scabies, dhobie itch, etc. Infections of the feet and legs,
jungle or tropical sores being quite common, were the most disabling skin infections
of the front line troops in Burma. . . . All medical and operational personnel in the
theater recognize skin trouble to be a major problem.

This was borne out by the experience in other theaters in the tropics, notably
the Southwest Pacific area.8 4  Skin diseases as influenced by clothing appeared

sn Rpt, Inspection Trip SWPA, I Mar 19431 Brig Gen D. Grant, Air Surg. HD: 333.
9Tidy, Henry L., and Kutschbach. J. M1. Browne: Inter-Allied Conferences on War Medicine.

London, Staples Press Limited, 1945, p. 88-100.
N- See footnote 54, p. 54.
91 (1) Skin diseases in the tropics. Bull. t'. S. Army M. Dept., No. 80: Sep 1944. (2) Clark,

T. W. : Treatment of skin diseases in the tropics. Bull. 1. S. Army M. Dept., No. 87 : 70-76, Apr 1945.
(3) Dermatological problems in tropical theaters. Bull. U. S. Army M. Diept. 4: 299-300, Sep 1945.
(4) Epstein, E. : The lichen planus - eczematoid dermatitis complex of the Southwest Pacific, a study
of 65 cases. Bull. U. S. Army M. Dept. 4 : 687-6014. Dev. 1945.
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under three main considerations: footgear and trichophytosis; the wearing of
the uniforn to prevent insect. bites, scratches, abrasions, and cuts which, when
they occurred, often became secondarily infected ; and miliaria, or prickly heat,
which inay have been nmade worse by clothing covering the major portions of
the body. So many variables influenced the prevalence of derniatophytosis that
it was impossible to define, the precise role of clothing. The experience of the
war established that type of footgear was an important, consideration, and
especially incriminated the conmbat boot.,,, The protection afforded by clothing
against skin traunma is a part of many records. In the Middle East, annual
admission rates per 1,000 for miliaria for the months July, August, and Septem-
ber 1944, were 4.88, 5.39, and 9.05 respectively, and in the China-Burma-India
theater, 2.47, 3.16, and 2.09 during the same months. Rates for cases severe
enough to affect. efficiency but not made of record will never be known, but
undoubtedly were high. Dr. Robinson noted the prevalence, of prickly heat in
the Pacific theater and p)ointed out that the University of Queensland, Aus-
tralia, had sponsored the organization of a research team for work on the
fundamental aspects of skin p)hysiology. He recommended the initiation of
research on the same problem by American scientists.

Footgear

The leather combat boot, of World War II was not satisfactory for jungle
operations. In addition to its probable role in trichophytosis, it did not stand
ul) well under use in the wet jungles. The Surgeon General encouraged (level-
opnient of special footwear for the tropics which would combine protection
against biting insects, ventilation of the feet, and comfort.. The Quartermaster
General developed a rubber-soled boot with permeable duck-fabric utpper and
stitched tongue that was iml)ermeable to mud, insect bites, and leeches, but at
the same time provided ventilation. A removable fabric insole was a feature
of the boot, and when worn with a cushion-soled sock, sweat from the feet was
dissipated by evaporation."6 The feet dried more rapidly whether wet by
perspiration or water. The leather service shoe, on the other hand, was found
by the Armored Medical Research Laboratory to permit dissipation of only
a relatively small amount of foot moisture to the exterior."

The advisability of developing a mosquito boot for the protection of the
American soldier against malaria was considered by The Surgeon General and
discarded as impractical and unnecessary, a decision that proved to be sound
as the tropical uniform and insect repellents came into use. The need for this

5 (1) Quarterly Rpt, 144th Sta. Hosp SWPA, 1945-3. HD. (2) Quarterly Rpt, Med Det

839th Engr Avn Tn nSWPA, 1945-3. HD.
" Pitkin, T. : Quartermaster equipment for special forces. QMC Historical Studies No. 5, OQMG,

Feb 1944.
SRlpt, Armored Med Research Lab. 4 Dec 45, sub: Study of sweating of the feet of marching

troops. HI): 421 Shoes.
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item for use by officers, nurses, and troops, however, was insisted upon by Air
Force personnel stationed in Africa. British practice had set the precedent,
and Pan-American Airways had used a similar item with satisfactory results.
Extra length boots were recomnmnended for members of the Army Nurse Corps.
The Surgeon General's policy and opinion on the development of this boot, is
expressed as follows: '

1. This office does not consider the issue of mosquito boots to troops and/or nurses as
satisfactory or desirable for the protection of the health of the individuals concerned,
provided all troops are furnished standard long trousers and canvas leggings, and nurses
are provided with uniform, one-piece, coverall type with canvas leggings. The canvas
leggings and long trousers afford adequate protection against mosquito bites and greater
protection than mosquito boots against the bites of crawling insects such as chiggers,
fleas, and ticks. They also prevent the ingress of leeches which abound in most tropical
Jungle areas in Africa and Asia. For the same reasons, the one-piece uniform, coverall
type, with canvas leggings, affords much greater protection for nurses than nmosquito
boots. The mosqluito boot affords no protection for nurses against crawling insects and
leeches. It is extremely uncomfortable to wear, fatiguing, and practically impossible to
keep in place during operations in jungle territory.

2. The use of mosquito boots at fixed camps and stations may have some value, but
for all-around military purposes, it is felt that this type of equipment is undesirable as
an item of issue to troops in tropical regions.

3. It is strongly recommended that mosquito boots not be standardized for issue to
troops and nurses.

Development of the item was subsequently discontinued by The Quartermaster
General.9

CLOTHING FOR COLD CLIMATES AND FOR WINTER OPERATIONS
IN TEMPERATE CLIMATES

Development of Research and Field Tests

Provisional data recorded approximately 90,535 cases of cold injury for
United States Forces operating in all theaters during World War II. This
experience has been summarized in a study at the Harvard University School
of Public Health in which the role of clothing as one ,( ., number of environ-
mental factors was demonstrated."' The history (ol 'he ,-velopment of cold
weather clothing has been carefully prepared by t. 'ýI* of The Quarter-
master General, 92 the physiologic adaptation of man to cold has been briefly

- 4th Ind, SG to Dir Regmts Div SOS, 15 Aug 42, on Ltr, CO SOS USAF Central Africa to CO
SOS. 22 Jul 42, sub: Mosquito boots. SG : 421.-11 Shoes.

S13th Ind, CG SOS to QMG. 2 Jan 43, on Ltr, QMG to CO SOS USAF Central Africa, 11 Aug 42,
sub: Mosquito boots. SG : 421 Boots.

00 Information supplied by Medical Statistics Division, Office of The Surgeon General, 22 Mar 55.
S'Whayne, Tom F.: Cold Injury in World War II, A Study in the Epidemiology of Trauma.

Thesis, Harvard School of Public Health, 1950.
,'2 See footnote 86. p. 62.
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snnmiarized above, and Newburgh and his associates" have liade a thorough
review of tile literature and of the results of research during World War II.

Cold injury in World War I was mininial, and atlected American troops
only in the last weeks of the war. Training nmaneuvers in the cold climates
between the wars and early in World War II did not provide sufficient exposure
to alert those responsible for preventive medicine to the casualty-producing
p)otentiality of cold and wet. The history of wars fought in winter cold,
however, were a continuing story of crippling losses froin cold injury.

The Surgeon General was not active in the develolment of cold weather
clothing during the early phases of the war. The chief of the Sanitation
Division, Preventive Medicine Service, in his recommendations that led to the
study of the physiology of man in relation to clothing, had included adaptation
to cold. In 1941 The Surgeon General advised The Quartermaster General
that seini-iml)ervious ski clothing was satisfactory for arctic wear provided
provision for adequate ventilation was made d(uring periods of physical
exertion. Isolated activities were initiated, but were not included in the pre-
ventive medicine program. An opportunity to take part in special projects
in a cold climate that involved the use of clothing was declined in the fall of
1942.9

Consideration of plans for cold weather operations emphasized the lack
of knowledge of arctic clothing, medical equip)ment, and supplies. The Sur-
geon, Headquarters Alaskan Department was ordered to the Office of The
Surgeon General for consultations on clothing, hospitalization and evacuation.
medical equipment and supplies, housing, and arctic sanitation in 1942. UTpon
his return to Alaska, field studies were begnin which included observations upon
clothing.95 The Surgeon General initiated action for the l)rocurement of arctic
clothing for nurses early in September 1.()42.6 Changes in the basic list of
items and standardization with men's arctic clothing where possible delayed
procurement beyond the period of the Attu operation.

Investigations on protection for the extremities by footgear and gloves
of imp)roved design were carried out by the Armored Medical Research Labor-
atory, in the summer of 1943, and were expanded to include tests of the adequacy
and ranges of use of winter combat clothing in subsequent research. 97 The

Surgeon, Headquarters, United States Air Forces, Central Canada, repo~rted
upon the inadequacies of winter clothing in August 1943 and continued cloth-

"I See, footnote i. p. 31.
1st mnd, S(I to V'G SOS, 30 Oct 42, on Memo, CG SOS to 9G, 19 Oct 42, sub: Arctic clothing.

SO; 422.-1.

SMemo for record, Col T. F. Whayne, MC. 17 Oct 50. sub: Cnference with Col W. S. Stone on
the development of cold weather clothing. HI) : 422.3 Protective and Special Clothing.

" Ltr, SG to CG SOS, 5 Sep 42, sub: Arctic clothing and equipment for nurses. HI): 421 Uniforms
(Nurses).

"• Annuial Rpt. Armored Mled Research Lab. 1945, Hi).
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ing observations ilto 1945." A study of the effect of climate on protective
clothing for personnel was matde a joint project between the U nited States
Army, the Canadian Army, and British Army in 1944.1"' Two expeditions
to Alaska, one in 1943, and one in 1944, tested mosquito repellents, mosquito
head nets, nmosquito gh)ves, mosquito socks. aid certain fabrics to determine
clothing and procedures best adapted for protection against pest insects in the
North."()

Surgical consultants of the lProfessiolnal Service, Surgeoll ( eneral's Of-
fice, shared tie interest in prevention of cold injury with the Preventive
Medicine Service, while at the same time placing much emphasis upon treat-
ment, rehabilitation, and reconditioning. It was not nutil after the losses of
the first winter in Italy that an energetic etfort was tbrought. to bear upon the
prevention of i renchfoot an (lother col(d injuries.")

Representi, ives of the (o)tice of Tlne Siurgeo!! (6eneral participated actively
il tile prox'eediingos of tile Su1hcomninittee oi ('lothiig, gNational Research ('ouncil,
the studies of which eintrai(el cold weat her clothing. Research by Newburgh
and his ass('iates was far reachi ng il its app)roach to the problemn of 1an 11( l
his Clothing il relation to cold. Physical responses, p)hysiologic adjustment,
and emotional reactions of man to the stress of cold were studied. Regional
heat loss, the range of physiologic respoonse to climatic coll. indices of comfort
and the physical properties of clothing fabrics. clothing in relation to climate,
alld protection from clothlinig against tile extremes of cli mate in the field were
invest igated.

Textile research and develop)ment produced no synthetic fibers and fabrics
which were. superior thermal insulators to wool and alpaca pile materials or
t.o the fur of northern animals such as the caribou. The development of pile
fabrics as clothing insulation for arctic climates made possible for the first
time in history the fabrication of washable combat garments which approached,
in the protection they afforded, the fur parkas used by the Alaskan scouts before
World War II. A tightly woven, wind-resistant 9-ounce Oxford cloth was
developed as the best of the wind-protective fabrics which were l)ractical from
the standl)oint of mass production and combat-wear life. The combination
of pile insulators and wind-resistant outer covers was one of the major advances
in cold weather clothing developmnent. Several types of arctic footgear were
developed. Fur, wool, antl other fibers were iused in various ways, including
felts, without produlcing an entirely satisfactory item. For winter operations
in temperate climates, the shoepac, as tiially designed was consideced saiis-

"t ETMT)s. USAF Central Canada. 2 Aug 43. 19 Mar 45. HID: 350.05.

"o See Minutes of Meetings. NRC Subhommittee on Clothing. 1944. 1945. HI): 044).
101 Rpt, 2d Arctic mosquito test expedition, 1944. SG : 725.11.
'In Rpt. Lt Col M. Ladd, JAGD, to SG. 9 Jun 45. sub: Study of records and of investigation rela-

tive to trench foot ... HD : 710 Trench Foot.
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factory when fitted loosely over two pairs of wool ski socks in graduated sizes
and worn with a felt insole in the bottom of the boot.

Experiments with impervious latex rubber socks gave promise of much
improvement in protection of the feet. A wool sock next to the foot, covered
in turn by a rubber sock, a second wool sock, and finally a second rubber sock,
experimentally gave greatly improved protection, but in field tests was not
readily accepted by the soldier.

The end of the war brought promise of the development of better pro-
tective fabrics with the studies on silica aerogel. First studied as a water-
repellent agent of great buoyancy for use in flotation suits, it was also
discovered that aerogel had great thermal resistance. In the form of a powder,
it was first used as insulation in sleeping bags, certain types of experimental
jackets, and blankets. Later, through a bonding process with latex, it was in-
corporated into certain types of fabrics by laminating techniques and designated
under the name "Aerobond." Experimental use in antiexposure suits, ponchos,
parkas, and trousers for wet weather wear, waders for the prevention of
schistosomiasis, arctic clothing, gloves, and liners for combat boots, gave con-
siderable promise.102 However, while silica aerogel in its pure unbonded form
has a superior thermal insulation value to that of still air, serious problems
arose due to the difficulties of anchoring the powder in place without destroy-
ing its desirable properties. In addition, no successful, practical methods
were found for containing the aerogel in vapor permeable materials, so this
project was abandoned.

These researches and developments in clothing were carried out during
the war period. Consequently, preparations for combat in the cold lagged
despite the great efforts that were made to translate the results of these studies
into practical protection for the soldier in the field.

Clothing and Cold Injury

Many American soldiers suffered unnecessary cold injury on Attu, in the
Mediterranean theater, and in Western Europe for lack of adequate types and
supplies of clothing or because their training in the use of clothing had been
incomplete.

On Attu, troops were largely equipped with high-topped, laced leather
boots. Among those so equipped, trenchfoot developed in large numbers,
whereas those with the shoepac were much better protected."°3 When the
Attu task force was getting ready to depart, in May 1943, Quartermaster Corps
cold-climate specialists had recommended shoepacs to the commanding general.

102 (1) Minutes of Conference on Hydrophobic Silica Aerogel, NRC Subconmittee on Clothing,
Committee on Aviation Medicine, 30 Sep 44. HD: 040. (2) See footnotes 54 and 55, p. 54.

103 Annual Rpt, 183d Sta Hosp Alaska, 1943. HD.
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Instead of the shoepac, he had chosen a 12-inch leather Blucher boot, which
was perhaps a more comfortable item but not. so well insulated nor so efficient
as the rubber-footed shoepac would have been in the slush of Attu."°' In an
after-action report dated 10 June 1943, the surgeon of the forces on Attu
stated: 105

The large number of casualties due to foot trouble were the result of damp feet.
added to cold and the inability of men pinned down in foxholes or other cover to keep up
proper circulation by exercise. A waterproof type of footgear would probably have
prpvented the occurrence of disability in many of these cases.

For the Attu action, the annual rate for total cold injury for the 22-day period
was 1,301.2 per thousand per year. This figure reflects the task force's unpre-
paredness for winter combat and their deficiencies in training and clothing.
The principal problems of protective clothing in relation to cold injury in the
Mediterranean Theater of Operations were sunmied up by the Fifth United
States Army Surgeon in his annual rel)ort for 1944: "0;

The Winter Campaign of 1943-44 found Fifth Army troops poorly equipped to meet
the dangers of trench foot. Troops were provided only with the Standard Army shoe
or combat boot and a light wool sock. These shoes and boots became water-soaked and
the light wool sock offered no protection against either wet or cold. The shoe or combat
boot fit so snugly that a heavy wool sock could be worn only I)y issuing a larger size
shoe. Supplies were not adequate for such a readjustment, nor were heavy wool socks
available for issue early in the winter. Apart from these deficiencies, neither officers nor
enlisted men were alert to the dangers of trench foot, or adequately indoctrinated in
preventive measures. Trench foot was a new experience to Fifth Army troops and the
preventive measures urged by the Surgeon were difficult to put into effect.

Recommendations were made for a daily change in socks, but at first there were
not sufficient socks on hand to enable their being "issued with the rations." . . .

In the winter of 1944-45, Fifth Army troops were better equipped and trained to
prevent .he occurrence of trench foot. All combat troops were issued shoe pacs to be
worn with two pairs of heavy wool ski-socks and a pair of felt innersoles. All divisions
made provisions to supply front-line troops with an exchange of socks and to provide
warming and drying stations near the front lines ...

When, despite the issuance of shoe pacs, a flood of trench foot cases occurred in
Fifth Arxy troops In the month of October 1944, the Office of the Surgeon prepared a
questionnaire for every trench foot admission to a Fifth Army Hospital to determine the
cause for this influx of cases. It was discovered that a number of the troops had not been
properly instructed in the use of the shoe pac, nor had they been issued proper sizes.

The shoepacs as originally issued in the Mediterranean theater in the fall of
1943 were unsatisfactory. They had neither heel nor arch support, traction was

poor, and the combat soldier felt they were a hindrance in combat.°07 Studies

I" U. S. Army in World War II. The Quartermaster Corps: Organization, Supply, and Services,
vol. 1, p. 106. Washington, Government Printing Office, 1953.

106 After-Action Rpt, Surg Attu Force, 10 Jun 43. HD : 319.1-2.
106 Annual Rpt, 5th Army Med Serv MTO, 1944. HD.
107 Memo. Dir Sanitation and Hygiene Div SGO to Chief Prey Med Serv SGO, 20 Jun 44, sub:

Immersion (trench) foot problem, HD:350.05 (NATOUSA, Mar 1944).
346336 O-55-6
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of footgear conjointly made by the Surgeon, Mediterranean Theater of Opera-
tions, United States Army, and Chief Quartermaster prior to and during the
Anzio beachhead operation were forwarded to the War Department through
Quartermaster Corps channels and recommended heels, arch supports, and sole
traction for the shoepac, and an adequate supply of the heavy wool ski sock.
The necessity for a heavier sock was further supported by a comparison of the
American and British experiences. By 20 D)ecember 1943, the Fifth United
States Army had had over 900 cases of trenchfoot, whereas a like number of
British troops experienced only 50 cases. The principal difference was that
American troops were isoied 20-percent wool smooth-ribbed, lightweight socks,
whereas the British wore a heavy-ribbed, pure wool sock. French troops wear-
ing the American issue likewise had high rates for trenchfoot.1°8 Adequate
supplies of heavy wool socks (lid not begin to reach the theater until late in
the winter. The essential technical medical data report for March 1944 re-
ported tests of heavy socks in the 3d Infantry Division and supported their use
as a "definite step in the right direction in the prevention of trench foot." loS

The supply of socks was greatly improve(] before winter operations late in
1944. The entire Fifth Army had shoepacs by the middle of October, but it
was not until December that the desirable ski sock was available for general
issue.110 The essential technical medical data report for the month of January
1945 stated that :I

Shoepacs when properly worn. appear to be a real protection against trench foot
since only 11 percent of cases in December were wearing shoepacs with the two pair of
ski socks as recommended. A total of 38 percent were wearing shoepacs but 27 percent
were wearing the wrong socks. Fitting of shoepacs is now better, but there is still a
shortage of smaller sizes. The most frequent complaint against shoepacs as noted on
trench foot questionnaires is that feet perspire in them and then get cold. The solution
is to change socks frequently allowing the damp socks to dry against the body. There
is also some difficulty in maintaining stocks of ski socks so that men can always wear
two pair and carry two pair.

The German troops were reported not to have suffered severely from cold
injury in the Mediterranean theater. They attributed this to excellent foot
hygiene and discipline, easily removable high leather German field boots, and
the four pairs of thick, but loosely woven, all-wool high stockings provided to
German troops in forward areas in the winter.-12

Some shortages of other items of the uniform existed in the Mediterranean
theater in the winter of 1943-44, but footgear was cause for the greatest concern.
At the end of December 1943 only 50 percent of nurses in the North African

1• ETMD, NATOUSA, Dec 1943. HD: 350.05.
100 ETMD, NATOUSA, Mar 1944. HD: 350.05.
110 ETMD, MTO. Dec 1944. HD: 350.05.
"Il ETMD. MTO, Jan 1945. HD: 350.05.
112 ETMD. MTO. May 1945. HD: 350.05.



C'LO )THIING 69

theater were equipped with woolen uniforins.1:i1 In the fall of 1944 many troops
were issued standard War I)epartment uniforms including the jacket, field,
M-1943; trousers, field, cotton; shoepacs; ski socks; and the high-necked
sweater. Initially, this uniform was not well accepted by troops. Investiga-
tions revealed that these uniform items had not been well fitted and were not
being worn in the manner for which they were designed. Training classes and
a refitting program indoctrinated troops with the proper use of the uniform
and resulted in a general acceptance. Training programs stressed that any
constriction of clothing should be avoided, that persp)iration was dangerous in
the cold, that tight closures at neck, wrist, waist, and ankles were essential for
maximum warmth, and that damp socks should be changed regularly.

In the European theater, planning, training, and stockpiling of clothing
and footgear failed to take full cognizance of the clothing lessons learned in
Italy. Confidenlce born of the rapid sweep across Europe in the summer of
1944 and the conviction on the part of many that the successes of Allied arms
would be rewarded by victory before the onset of winter contributed to the
unl)reparedness for winter combat. Under these circumstances, command,
training, and technical directives initiated by the Preventive Medicine Division
of the Office of the Chief Surgeon, European Theater of Operations, produced
few results. The onset of trenchfoot early in November 1944 could be likened
to the situation in the Mediterranean theater in the fall of 1943. The greatest
defects as to clothing were insufficient supplies, inadequate footgear, improper
sizing and fitting, and failure to train the soldier in the proper use of
clothing."--

Only the Seventh United States Army, which had previously served in
Italy, was supplied with shoepacs by the middle of November 1944."5 The
Annual Report., Division of Preventive Medicine, Office of the Chief Surgeon,
for 1944 reported: 1";

Clothing and Equipment : The most outstanding deficiency in respect to clothing has

been that related to overshoes and shoepacs. Shortage of these items has contributed
to the incidence of trench foot. The following were apparent reasons for insufficient
supplies: (a) Troops embarking to this theater equipped with overshoes were required
to turn them ii prior to departure, the understanding being that they would be similarly
equipped upon arrival overseas. (b) There was a critical shortage of these items which
was alleviated in part by air shipment from the United Kingdom. (c) There was an
overage of smaller sizes of overshoes which further complicated the overall basis of
alloNiance and issue. (d) Priority in issue was justly given to combat troops at the
expense of service units. The latter troops were many times working continuously in
the rain and mud without suitable foot cover.

11 See footnote 108. p. 68.

"'11 (1) Rpt, 3d Army Trench Foot Control Team, 10 Apr 45. HD: 710 Cold Injuries (ETO).
(2) Rpt, 1st Army Trench Foot Control Team, 7 Apr 45. HD : 710 Cold Injuries (ETO).

's Ltr, Lt Col R. P. Mason, MC, to Chief Surg ETOUSA, 11 Jan 45, sub: Report on study of
trench foot in Seventh Army. HD: 710 Cold Injuries (ETO)."$0Annual Rpt, Chief Surg ETO, 1944. HD.
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Many reports of medical officers stated that the soldiers were inadequately clothed
to withstand the severity of the European winter. It is felt that the M-39 field Jacket
normally issued is not practicable and cannot be compared with the British woolen battle
jacket as regards warmth. The garrison cap, 01), worn by many troops In the rear,
is worthless as headwear in that it neither keeps the rain irou the face, the sun from
the eyes, nor affords protection to the ears. Many units such an anti-aircraft gun crews
who have to stand watch in fixed positions should he issued subarctic clothing for com-
fort since they have little opportunity for movement and the wearing of such apparel
will not interfere with their work.

Blankets were in short supply during the early autumn, many units having but two
per Individual. The authorized issue of 4 per man still cannot be provided in many
instances. Sleeping bags are hean tily received by the troops, and no adverse comments
relative to their use have been b'<ard.

The shoepac was not coisidered entirely satisfactory for western European
winter operations."' A variety of expedients in footgear were tried, some of

which were deemed satisfactory. Blanket-strip wrapping and socks, made
from blankets and worn inside the arctic nwershoe, were among the most effec-
tive of these.'18

Unit shortages in tLe supply of footgea,, especially the arctic-type over-
shoe, form a part of too many of the official records of units to be detailed. A
study made by the Preventive Medicine Division, Office of the Chief Surgeon,
showed that in November 1944, only 3 divisions were completely equipped with
overshoes; in December, 9 divisions were still incompletely equipped; and in
January 1945, 7 still lacked overshoes for their entire commands. When rates
for cold injury were related to supply of overshoes, it was found that divisions
fully equipped in November had an average, rate of 4.3 per thousand per annum;
those not fully equipped until December, a rate of 10.5; and those not fully
equipped until January 1945, a rate of 11.7.11 Soldiers often declined to wear
overshoes into combat because of weight and poor traction and some divisions
ordered overshoes left behind when combat activities took place.-° By Janu-
ary 1945 both shoepacs and overshoes were in much more generous supply.
Woolen socks were never in critical shortage, but difficulty was experienced by
many units in getting them forward for daily exchange.2

Tariffs for shoes and overshoes were predominantly in the small sizes
because they had not been established with the view to the extra sizes required
to fit footwear over two pairs of wool socks. Correspondingly, overshoes were
not available in the required large sizes. Many men had not been resized since
passing through reception centers.1 22

117 See footnotes 17, p. 40 and 114, p. 69.
Is (1) Semiannual Rpt, Surg 3d Armored Dlv ETO, 1945-1. HD. (2, Semiannual Rpt, Surg

44th Car Recon Sq (Mecz) ETO, 1945-1. HD.
119 See fontnote 91, p. 63.
120 Rpt, Maj. P. A. Siple, QMG Tech Observer. 12 Apr 45. sub: Report on adequacy of winter

clothing in ETO, winter 1944-45. HD: 710 Cold Injuries (ETro).
1'2 See footnote 114. p. 69.
1 See footnote 114 (2), p. 69.
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Iii addition to the difficulties with fitting, the M-3 and the field combat
boot were loorly constructed for the prevention of trenchfoot. The welt-type
sole leaked, there was too little room in the vamp, and the uppers were so
scantily cut around the ankles and above, that properly fitted shoes could rarely
be laced together without causing some constriction. With the bulk of extra
socks, these defects were particularly objectionable and some constriction from
lacing the shoe was the rule. These basic defects were recognized by The
Quartermaster General. Based on a special report by Mr. Lawrence B. Shep-
pard,123 Assistant Director of the Leather and Shoe Division, War Production
Board, after a survey of footgear requirements in the theater, the Chief Quar-
termaster, European Theater of Operations, United States Army, made several
recommendations. He suggested that a combat boot similar to the one used
throughout the war be maintained but that a change be made from a welt con-
struction to a more waterproof type; that the last fits too closely and therefore
requires further development; that better fitting devices and procedures be
executed, especially at reception centerg 12

In February 1945, a representative- of the Quartermaster General's Office
was sent to the European theater to obserme the adequacy and use of winter
clothing. He reported that the complete clothing assembly as developed by
The Quartermaster General was adequate for frontline troops, but was provided
in insufficient quantities and in many cases so late in the season that it was not
available for winter combat. The winter campaign in F'irope was fought
by most combat personnel in a uniform that( did not give proper protection.
The principal weaknesses described were insufficient insulation, poor balance
of insulation, lack of windproofness, lack of water repellency, and faulty clos-
ures. The report further pointed out that the clothing initially provided for
the European theater could not afford sufficient insulation because of poor
balance, insufficient overall thickness, and the inefficiency with which it was
w orn-..5

Clothing conferences were held by the Chief Quartermaster, European
Theater of Operations, and attended by Quartermaster Corps representatives
from major forces and units on the Continent in January and March 1945. The
purpose was to determine which articles of clothing were best adapted for
preservation of the health of the combat soldier, for combat adaptability, and
for durability. They also considered the service uniform for service troops
and for all troops after the cessation of hostilities. The keynote of the con-
ference was the provision of a simple and practical uniform and the reduction
of the number of different uniform items. The winter combat jacket was unani-
mously favored and the wool and combat trousers met acceptance. Little

12 See footnote 15. p. 40.
IN Memo, Chief QM ETO to QMG. 23 Mar 45, sub: Footwear and socks for upe in the European

Theater of Operations. HD: 332.31 (FTO) (Winter Clothing).
1z See footnote 120. p. 70.
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change in underwear, shirts, hand gear, and headgeaur was thought necessary,
but modifications of the combat boot, .service shoe, overshoe, and shoepac were
recommended. It was thought that, socks shoutld undergo some niodification;
sweaters should be unchanged; and the overcoat be limited to the poncho, light-
weight, nylon type and the overcoat, field, trenchcoat type. The Chief Sur-
geon, European Theater of Operations, favorably indorsed these recommenda-
tions to the War Department.126

The role of protective clothing was emphasized in a period report for 1
January to 30 June 1945 by the Surgeon, Third United States Army: 217

It was self-evident that cold type injuries were preventable in seventy-five to ninety
percent of the cases. Prevention depends upon a combiination of factors:

1. Adequate, properly fitting winter clothing.

2. Adequate, properly fitting footgear or combination footgear (shoepacs, regulation
shoes, combat boots, and overshoes).

3. Adequate, properly sized socks.

4. Continuous, daily sock exchange to combat troops during the winter months.
5. Rotation of small and large units of combat troops out of the line at frequent

regular intervals to enable warming, drying and changing of individual soldier's 'wet

shoes and socks. Providing tents, huts, etc., wherein these things Inay be 0one.
6. Instruction and training of troops in the early recognition of signs and symptoms

preceding injury of tissue due to cold and dampness and the individual precautions
necessary to prevent frostbite.

7. Continued emphasis of the command responsibihty for the above items.
8. Frequent insp)ections (at least once weekly) of feet and footgear of the (command.

Necessary corrective action, insofar as possible, must be taken on the spot.

So many factors combined to produce the approximately 64,008 American
casualties 12s from cold injury in Western Europe that it is impossible to estimate
accurately what proportions could have been prevented, or the relative weight
of one facto r such as clothing.

Several important principles, however, (lid evolve from the wartime re-
search and theater exI)eriences on clothing for the cold regions.

1. Clot.iing is one factor among several which influenced uoneffectiveness
from cold injury. In a conference of trenchfoot control officers, held in Paris,
21 April 1945, these experienced officers placed the following factors in the
prevention off trenchfoot in the order of their importance as follows: '29

'2 Memo, Chi'f QM ETO to QMG. 9 May 45, sub: Winter uniform, with 1st ind. Chief Surg ETO

to CG ComZ ETO. 12 May 45. HD: 332.31. The chief surgeon's Indorsement contained the following

statement: "Subsquent to the above meeting, a general conference of all trench foot control teams
of armies was held in Paris. The line was principally represented, together with medical officers
responsible for preventive medicine. It is significant that this group came to essentially the same
conclusion in respect to clothing as did the Quartermaster conference."

1Semiannual Rpt. Med Sec 3d Army. 1945-1. HI).
,2This constitutes more than four 15,060-men divisions. Aipproximately 90 percent of cold

casualties involved riflemen and there were about 4.000 riflemen per infantry division. Thus closer to

13 divisions were critically disabled for combat. For further details see volume on Cold Injury,
History of Medical Department, United States Army, World War II. to be published.

I Set, footnote 100. p. 65.



('J,O)TIIIN(; 73

a. Individual foot care.
b. Clothing and equipment.
c. Rotation.
d. Weather.
2. No clothing developed during the period couhll be considered as complete

protection against cold.
3. Properly designed and etfective clothing covering' the torso is just as

important. as protective clothing items for the feet in the prevention of trench-
foot. Loss of heat from any part of the body predisposes the cold injury of
another part. This concept was dramatized by the Chief of the Preventive
Medicine Service, Office of the Chief Surgeon, European Theater of Operations,
when he said: "When a soldier takes off his hat, his feet begin to get cold." 180

4. The most effective clothing for cold clhniates embodied layering of wool
clothing underneath an outer garment of tightly woven windproof, water-
repellent, durable fabric. This principle made the maximum use of the in-
sulating properties of still air.13'

5. For maximum protection against. the cold, the various items of clothing
must be worn for the purposes for which they were designed. The Quarter-
master General developed groups of clothing items appropriately called "cloth-
ing assemblies." Unless utilized as a. total assembly, the degree of protection
was materially reduced. This could be accomplished only by adequate supplies
to forward elements of all components of the assembly, and by careful train-
ing of all personnel in the utilization of the winter clothing assembly to pro-
vide maximum protection.

6. Prevention of trenchfoot. required waterproofed footgear worn over
sufficient insulation by air and wool as provided by at least two pair of heavy
woolen socks. Since wetness destroyed the insulation thus provided, oppor-
tunities for a change to dry socks must be provided daily and certainly within
the average incubation period (3 days) of trenchfoot.132

7. Loose fit of clothing and footgear to avoid constriction of the parts and
unnecessary friction, and to provide freedom of action is essential for full cloth-
ing protection against cold.

SPECIAL CLOTHING PROBLEMS

A number of special problems arose in connection with clothing, some prin-
cipally medical in character, others obliquely so because specialized protective
techniques introduced health hazards in themselves.

11 See footnote 1o0. p. 0i.
I." See footnote 124), p. 70.
132 See footnote 91, p. 63.
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Impregnation of Clothing

Imnp)regnation of clothing is patently a responsibility of the Chemical
Corps. Toxicity, skin irritation, and added p)hysiologic heat loads p)roduced
by the impregnates in clothing were of l)ertinent nmedical interest. Clothing
impregnation with insecticides has been discussed in the section on clothing in
the hot climates. Although l)lans for testing wool impregnated with these
agents were made in the sununer of 1945,'13 no evidence that they were carried
out has been found.

The medical aspects of fireproofing and water rel)ellency techniques came
under the surveillance of the Subcommittee on Clothing, National Research
Council, as early as 1 September 1942.13 Pursuing the concept of developing
clothing in accord with physiologic demands, The Surgeon General in the fall
of 1942, called to the attentian of the Chief of Staff the probable hazards from
clothing impregnated against vesicant gases to soldiers operating in the tropics.
In January 1943 a directive from the Chief of Staff to the Chief, Chemical War-
fare Service, set up the requirement that all overseas troops were to be equipped
for chemical warfare by that spring, and pointed to the doubts that had arisen
over the suitability of impregnated clothing for the tropics. By direction, a
committee to study this problem was established, participation by The Surgeon
General directed, and arrangements made for studies in the John B. Pierce
Laboratory of Hygiene, New Haven, Connecticut, and for tests to be conducted
in a tropical region (Panama and, if practical, in Liberia or the Southwest
Pacific as well).J1  The National Institutes of Health investigated the effects
of chemical warfare protective clothing upon the efficiency of soldiers in tropi-
cal climates. Early tests at the Pierce Laboratory concluded that. the impreg-
nating agent CC-2 imposed no unusual physiologic load nor impairment of
efficiency, and recommended additional field testing."m Interim reports from
the Panama tests confirmed these observations, and the final report on 15 June
1943 recommended that clothing impregnated with CC-2 was satisfactory for
use by troop personnel under combat conditions in tropical climates. The water-
suspension process of impregnation was favored. It was found that clothing
should be reimpregnated or replaced after 14 days' wear and that laundering of
impregnated clothing in the tropics should be kept to the minimum compatible
with reasonable standards of cleanliness. Skin-patch testing had not been
completed and further studies were required as to abrasiveness, porosity, flexi-

133 Semimonthly Rpt, Prey Med Serv SGO, 16-30 Jun 45. HD: 024.

134 Minutes of Meeting, NRC Subcommittee on Clothing, Committee on Aviation Medicine, 1 Sep 42.
HD: 040.

135 (1) Memo for Record, 25 Jan 43, suba: Expedited tests of permeable protective clothing. SG:
421.-1. (2) Ltr, CG SOS to SO. QMG, and Chief CWS, 13 Feb 43, sub: Committee for controlling
tests for permeable protective clothing. SG : 3:34.8-1.

131 Ltr. SG to Dir Reqmts Div SOS, 27 Feb 43. sub: Expedited tests on permeable protective
clothing. SG : 421.1.
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bility, weight, comfort, fatigue, wear, and functional restrictions.'37 Further
testing showed that impregnation of the underwear worn under the herringbone
twill one-piece suit was almost as effective as when both outer and under gar-
ments were impregnated.2

The impregnation of women's clothing was made the subject of a separate
study. It was concluded that protective clothing impregnated with C(-2,
either by the solution or the water-suspension method, is physiologically satis-
factory for constant wear over a period of at least 4 weeks by women engaged
in moderately strenuous activity in temperate climates. Occasional dermatitis
resulted, but it was concluded that the skin of women is no more sensitive to
clothing than t.he skin of men."39

In December 1943 the Armored Medical Research Laboratory was re-
quested by The Quartermaster General to test a group of flameproof treatments
for clothing, notably fire-retardant, CM. manufactured by the DuPont Com-
pany, an ammonium sulfomate type, and "Flame-Out," manufactured by
Treesdale Laboratories, a borax-boric acid type.1'4 The DuPont product
was recommended and approved for limited use. Coveralls treated with the CM
fire retardant were to be issued to tank and other vehicle crews, gasoline and
ammunition handlers (first echelon), personnel handling or using incendiary
agents, including flamethrowers, and other personnel designated by unit com-
manders because of exposure to fire hazards. Some skin irritation was seen,
but the protection afforded the personnel noted was considered to outweigh
disability likely to arise from skin irritation.41

Studies on protective clothing against chemical ageuts and fire continued
into 1945. In November 1944, the Chemical Warfare Jervice requested the
services of the director of the Armored Medical Research Laboratory for
cooperative special studies on protective clothing.'4 2 These studies resulted
in tests on "Banflame" and the initiation of field tests of garments impregnated
with this agent by the Army Ground Force Boards.

The Subcommittee on Clothing in March of 1944 recorded that, "Mosquito-
repellant impregnation of clothing seems to produce no difference in heat
exchange. This is also true of water-repellency treatments, and Chemical
Warfare Service impregnations, which are themselves water-repellent." 14

"r Rpts. 1A Col T. H. Marshall, CWS, Lt ('ol w. S. Stone, SG(, Mr. H. A. Secrist. QMGO, to CG
ASF. 29 Apr 43, and 15 Jun 4:3, su!: Protective value, life span and physiological effects of impreg-
nated cotton clothing in tropic zone. SG: 421.1.

14 CWS Rpt. M. Sullivan and ('. M. Hunt. 28 Mar 44, sub: A comparison of the penetration of

measured droplets of H through CC-2 imnpregnated and unimpregnated clothing worn by men. Filed
at Army Chem Ctr, Md.

"119 Memo, 1st Lt M. Hayes, MC, for SG, 10 Nov 43, sub: Test of clothing, women's, protective,
QMBT--1305. SG: 421.1.

141 Ltr, tMG to SG, 28 Dee 43• sub: Test of flameprooling for clothlng. SG: 421.1.
"1 (1) Rpt, Project 27, 13 Mar 44, sub: Fire resisting compound, f,,r clothing, In Annual Rpt,

Armored Med Research lAth, 1945. III). (2) See footnote 120. p. 70.
"12 l.tr, Chief CWS to SG, 21 Nov 44, sub: Investigation on protective clothing. SG: 421 Boots.
". See footnote 62 (1). p. 56.
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The development of the foanm-impregnation technique for clothing im-
proved the heat dissipation characteristics of impregnated clothing, simplified
the problem of laundry,'4 and made possible the impregnat ion and reinmpreg-
nation of clothing during the laundry process in both fixed and mobile laundries.
The multiple impregnation of clothing with insecticides and flame and chemical
protective agents, while comprising technical difficulties, did not materially
affect clothing in relation to the physiology of man.

Dubbin

The use of dubbin for shoes is a form of impregnation. The procedure
was important medically only in that the dubbin allegedly waterproofed shoes
and improved their wearing qualities and comfort, and aided in protection
against cold injury. Dubbins containing antivesicant impregnates were used
for protection against chemical warfare agents. Based on complaints from the
field that dubbin makes shoes colder in the cold and hotter in the heat, a series
of laboratory tests were made in which it was shown that dubbin did not
significantly affect the thermal insulation of leather, but did reduce porosity.
Dubbin was ineffective in improving the performance of shoes in protection
against cold injury.15 Dubbins containing impregnates were overrated and
a series of tests by the National Bureau of Standards revealed that there was
little difference between the impregnated and unimpregnated dubbins in their
ability to protect against vesicant agents.146

Since there was considerable demand for dubbin, a decision was made late
in 1943 to issue both types indiscriminately for normal use. Development of a
new and improved dubbin impregnate against chemical warfare agents was
initiated.14 7

Special Gas Masks

The development of the gas mask for World War II has been recorded in
reports of activities of the Chemical Warfare Service. In the European the-
ater, certain hospitals were considered to be vulnerable to gas attack from the
air. A head wound gas mask appeared desirable. Upon receipt of the recom-
mendation from the European Theater of Operations, the War Department
canvassed other theaters to determine the desirability of the item. All advised
development. The Surgeon General had such an item under study, but even-

'" (1) Ltr, Chief CWS to CO Armored Med Research Lab thru SG. 14 Apr 45, sub: Heat load

studies on clothing flameproofed by foam lmpregnation method. SG : 421. (2) Ltr, Chief CWS to CO
Armored Med Research Lab thru SG, 20 Jul 45. sub: Laboratory tests on worn flameproof protective
clothing. SG : 421. (3) Filler, L. : Laundry and Related Activities of The Quartermaster General.

QMC Historical Studies No. 13, Washington. Government Printing Office, 1946.
11 See footnote 114 (2), p. 69.

"I Rpt, QM Climatic Research Lab, 17 Apr 46. sub: Dubbin on footgear, heat and cold effect of.
SG: 400.112.

I'- Ltr. QMG to CG AI.F thru Chief C(WS. 2 Mar 44, sub: Study of dubbing and shoe Impregnate.

SG: 400.112.
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tually the Chenical Warfare Service took over this responsibility, together
with that for requirements, storage, and issue.""

Allergy to Clothing

Allergic manifestations and skin irritation resulting from fabrics, dyes,
and impregnating agents were not a significant medical problem. Tests of the
standard uniform in producing allergic ldermatitis were negative. Some reac-
tion to the cushion-soled sock was reported by the Armored Medical Research
Laboratory.'•9 In March 194:1, the senior consultant in dermatology in the
European theater noted an increasin(r number of nien with sensitivity of the
skin to dye, wool, and other materials in uniforms, severe enough at times to
be disabling. Issue of long cotton underwear upon the recommendation of
the Office of the Chief Surgeon was authorized for these patients. Likewise,
he reported that patients with skin disease apparently had been made worse by
contact with the general issue, blue-gray woolen pajamas used in Army hos-
pitals.150 In the China-Burma-India theater, a dermatitis venanata, or
"Dhobie-mark dernmatitis," resulted from the use of "bichi" nut ink used for
laundry marking.;'

Tropic-Proofed Clothing and Equipment

Mildew formed by fungi affected many types of fabrics, leather, and equip-
ment. Tentage. bed clothing, canvas linings of the combat shoe and shoe
leathers were the items of clothing, or related to clothing, that were affected.
In ohe early phases of the war, toxicity of the mildew-proofing agents under
study was tested by the Chemical Warfare Service Laboratory and by the
Armored Medical Research Laboratory. With the establishment of the Army
Industrial Hygiene Laboratory in Baltimore, Maryland, this function became
a part of its responsibilities. Many fungicides and mildew-proofing agents
were patch-tested on human volunteers without reference to ultimate adoption
by the developing agency. These chemicals were classified according to the
degree of exposure or contact of the soldier with the agent."'

Footwear

Dyes and Fini.ching Material. With the cessation of European hostilities,
improvement in the appearance of the flesh-side out shoe became a matter of
some importance. Toxicity from unauthorized shoe dyes was cause for the

I'l (1) Ltr, Chief Surg ETO to SG, 16 Feb 44. sub : Development projects. SG : 470.7. (2) Ltr,
SG to CG ASF. 7 Aug 44, sub: Standardization of mask. gas, head wound, M7-11-9. SG: 470.7.

"111; Appendix I to Annual Report cited as footnote 96, p. 64.
1,- Ltr. Lt Col D. M. Pillsbury. Senior Consultant In Dermatology ETO. to Chief QM ETO, 4 Mar

43. tub: Long cotton underwear for use on patients with sensitivity to wool uniform. HD : 422 (ETO).
"I51 CBI Field Med Bulls, vol. 2, No. 6, Jun 1943: vol. 2. No. 6, Jun 1944.

See footnote 40. p. 49.
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testing of a numlber of products by the Am 1y Indiistrial Hlygiene Laboratory.
A War D)epartment circular in May 1945 directed use of dubbin or shoe impreg-
nate, and prohibited the ap pllication of dyes, coloring, or finishing iiiaterial oln
combat boots and service shoes without sIpecitic authorization or approval by
the War Department.73

Plastie Insoles (Saan.). A variety of materials were used as insoles for
shoes. Felt eventually was adopted and was further improved after the war
for use with shoepacs. Plastic-mesh net soles were given trials both by the
Quartermaster Board and in the Mediterranean Theater of Operations. Being
impervious to water and because the mesh construction provided airspace and
a bellows action, it was hoped that these insoles would prove of benefit for both
cold weather and tropical wear.IM Troop trial in the Mediterranean theater
both supported and criticized the device. Medical officers indicated that they
added to nmarching comfort when fitted with the proper size shoes, kept the foot
warmer in moderately cold weather, and aided in drying of socks. The con-
sensus of opinion was that Saran insoles were a comfort in cold wet weather,
but would not greatly influence the incidence of trenchfoot.'' A supply of shoes
big enough to fit over the necessary socks and the insole was a practical con-
sideration. Tests at Camp Lee, Virginia, early in 1944 caused the Quarter-
master Board to recommend "that the Saran insoles be considered as not pos-
sessing sufficiently outstanding or clearly evidenced value to warrant dheir issue
for general use of troops in temperate climates with the service shoe or combat.
boot."'M

S izing and Fitting of Footgear. In March 1945, the Chief Surgeon,
European Theater of Operations, in commenting upon improvements in the
uniform recommended by the Chief Quartermaster, European Theater of
Operations, stated, "In almost thirty years of service, I have rarely seen shoes
fitted with the care and expertness that this function deserves.' ' 157 "Improper
Fitting of Shoes" was the subject of a War Department memorandum published
on 17 September 1942, which called attention to the fact that enlisted men were
being issued shoes at reception centers and elsewhere in the sizes they requested,
a practice which resulted in many improper fits. Commanding generals of all
service commands were directed to see to the fitting of shoes in compliance with
the provisions of Army Regulations (AR) 850-1.25.'1 Fitting of shoes for
Wacs was unsatisfactory for the ;ame reason. Women preferred fits over thin
hose and resisted sizing by fitting machines. Eventually correct sizes were
prescribed and issued without consideration of the Wac's choice. Inspection

'5, WD Cir 137. 8 May 45.
11 Ltr, SG to (IQMG, 5 May 43, sub: Insole, ventilating, experimental. SG: 421.11 (Shoes).
'•ILtr. SC. for QMG, 15 May 44. sub: Insoles. ventilating, lab test No. AMRL3. SG 421.-1.
''' Rpt. The (QM" Board. 30 Jul 44. sub: Report of test of insole, ventilating, Saran fused edge

type and fused an ( hound edge type. SG;: 400.112.
"+ 1st ind. Chief Surg ETO to CG ComZ ETO, 26 Mar 45, on basic ltr cited in footnote 124. p. 71.

AG , Memno S-450 2 42, 17 Sep 42. sub): hIl)ro)er fitting of shoes. AG: 333.1.
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to insure the fitting of clothing and directing that woolen and other winter
clothing issued during warm weather was to be tried on and inspected for
proper fit in compliance with AR 850-126 was the. subject of another War
Department memorandum in December 1942.15D

The medical inpllications of the misfitting of shoes were recognized in the
research project carried out at the Armored Medical Research Laboratory in
the spring of 1943. The report of the findings reconnmended :

a. That a thorough study of foot disabilities resulting from misfitted shoes be
undertaken.

b. That anthroponmetric measurements of soldiers' feet be secured to provide a basis
for the design and fitting of Army shoes.

c. That certain recommended changes in the structural characteristics of Army shoes
be given consideration.

Further action on these recommendations approved anthropometric studies of
measurements by this laboratory. Results of these preliminary studies showed
that the design of the army shoe was not altogether in accord with shape and
size of feet, and that procedures for fitting soldiers' feet were not satisfactory.
The laboratory believed that this situation contributed in no small measure to
foot. disabilities and that further study of the problem could result in marked
improvement.160

Improper fitting and the sizing of combat boots and shoepacs in Italy in
the winter of 1943-44 contributed to trenchfoot prevalence and complicated the
problem of control. There was much improvement by the winter of 1944-45.16,

In the European theater, the long wait in England before the assault on
the Continent saw little emphasis upon the fitting of clothing and footgear,
especially as it related to combat activities in the cold. The importance of fit,
however, was stressed in a headquarters circular prepared in the Office of the
Chief Surgeon in October of 1944.162

Numerous essential technical niedical data reports and sanitary reports
from the European theater pointed out deficielices in the fit of shoes, shoepacs,
and overshoes, and their relation to cold injury. '"E• The importance of proper
fitting of shoes was stressed in War l)epartment Circular 312, 22 July 1944.
The headquarters of the Ground Forces Replacement System in the European
theater drew attention to the urgency of the proper fitting of shoes in their
Circular 55, dated 13 J)ecenmber 1944. '16

Investigation of clothing problems in the spring of 1945 led the Chief
Quartermaster, European Theater of Operations, to the conclusion that shoe
lasts fit too closely, that better fitting devices and procedures must be found,

I" AG Memo W30-15-42, 26 Dce 42. suob: Improper fitting of clothing. SG: 421-1 (Uniforms).
• Ap pendlix B to Annual Report eited as footnote 96. p.
n Simeone, F. A. : Trench foot In the Italian campaign. HD: 314.7-2.
0 Hq ETr(USA ir 10S. 26(, (t 44. sub : Care of the feet. I1).

1 (1 ) For example see footnote 17. p. 40. 12) ETMI), MTO. Oct 1944. HID: 350.05.
'6 See. footnote 90. p. 63.
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that shoe tariffs included far too many sizes, and that the tariff must be ex-
panded upward to include larger sizes.165 The medical implications of im-
proper sizing and fitting were summarized by the Chief Surgeon, European
Theater of Operations, in an indorsement to the report of the above investiga-
tions: 11

* * $ * * * a

2. Insofar as cold injury (trench foot, frostbite, immersion foot) is concerned, the
generalization may be made that it is the direct result of lack of adequate circulation of
the blood. With sufficient blood circulating at a temperature of 98 degrees Fahrenheit,
little or no damage can be done to tissue by cold.

3. It follows, then, that prevention of cold injury lies entirely in the maintenance
of adequate circulation. The factors of decreased circulation, particularly in the extrem-
ities, are:

a. Loss of surface heat. As a defense mechanism against lowering the body tempera-
ture as a whole, surface blood vessels are constricted reflexly when surface temperatures
are lowered by exposure to cold. Surface temperature is lowered faster through a wet
medium than through a dry medium. For this reason, extremities are injured at higher
temperatures when wet than when dry; and trench foot occurs in higher temperatures
than frostbite.

Consequently, warmth and waterproofness in a shoe or garment is to be sought. If
it be impossible to waterproof an item, the skin should be further protected by a heavy
layer of material which retains a large part of its insulating quality when wet--such as
wool.

b. Constriction of circulation.. It is of the greatest importance that circulation be
not constricted by tight shoes or clothing. A large proportion of patients with trench
foot showed the marks of shoe laces over their insteps. Shoes that fitted too tightly
were solely responsible for many cases of trench foot.

It is impossible to fit shoes properly unless socks be of uniform thickness.
Furthermore, the construction of both the Type III shoe and the combat boot-

with quarters that are wide apart over the instep, invites tight lacing.
c. Stagnation of circulation. Hours of inactivity promote stagnation of circulation,

particularly in the extremities. One way to combat stagnation is to have the footwear
fit loosely enough to permit of active movement of the foot within the shoes.

Sizing of socks offered some difficulty, and some units requisitioned socks
only in size 12 in order to have enough large sizes. Shrinkage of socks occurred
as a result of the quartermaster laundry procedures, which complicated the
satisfactory reissue of properly sized socks. This failing was critical enough
to justify The Quartermaster General in instituting research to determine
laundry procedures and treatments of wool to reduce shrinkage to a minimum.;6

Tariffs

Complaints about the uniform, field investigations, and practical experience
in the Zone of Interior and in the several theaters of operations, thoroughly

'18 See footnote 124, p. 71.

:8 Sep footnote 157, p. 78.

'See footnote 124. p. 71.
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demonstrated that a scientific basis for design, sizing, and establishment of
clothing tariffs had not been available to guide the provision of clothing stocks
during the war. With a realization of this defect, The Quartermaster General
in October 1945, authorized the Climatic Research Laboratory to conduct a
series of anthropometric studies on a sufficiently large number of male and
female Army personnel to establish authentic guides for design, sizing, and
tariff determinations. Between May and November 1946, 105,062 men selected
in accord with the population distributions prepared by the Bureau of the
Census were subjected to detailed anthropometric measurements.16' Addi-
tionally, over 8,000 women were measured. The data on males and females
were subjected to statistical analysis. The distribution of body types was found
to fall into distinct groupings that arranged themselves roughly into the form
of a normal curve. These data, establishing type groups and distribution of
body types within the military population, should materially improve fit, ap-
pearance, tariffs, and stockpiling of the uniform. These studies have been
continued into the postwar period.""

Reconditioning and Reissue

The reissue of salvaged clothing and textile items was not a matter of
great medical concern. The Office of The Surgeon General adhered to the
policy that ordinary laundering or dry cleaning offered sufficient sterilization
and disinfestation. Exceptions were noted for the clothing of soldiers known to
have been ill of communicable diseases or where the degree of louse infestation
might require the use of methyl bromide disinfestation.Y7 0 Spread of fungus
infections through reissued shoes came under consideration in 1941. Until
the middle of 1943, the methods recommended or concurred in by The Surgeon
General involved the use of chlorine as a fungicidal agent.'' Some question
arose as to the necessity for sterilizing shoes under any circumstances. The
Division of Medical Sciences, National Research Council, on 27 June 1944 made
the following recommendations to The Surgeon General:

1. Foot baths for the prevention of "athlete's foot" are not prophylactic, not necessary,
and their use should be discontinued by the Army.

2. Shoe sterilization:
a. For factory rebu!!t 9hoes: Sterilliation is desirable, at least until further

"information is available.

166QMC Climatic Research Lab, Rpt No. 122, 2 Jul 47, sub: Survey of body size of Army per-
sonnel, male and female. QM : 420 Anthropometric Survey.

10 QMC Research Lab, Proposed Studies, 5 Oct 48, sub: Body size measurements of inductees
and body size measurement and clothing fitting tests on inductees. QM: 420 Anthropometric Survey.

"11 (1 Ltr, QMG to SG, 6 Oct 44. sub : Sterilization of clothing for reissue, with lot ind, SG to
QMG. 26 Oct 44. SG: 720.5. (2) Ltr, Dir Sanitation and Hygiene Div SGO to Mr. M. E. Kent,
UNRRA. 4 Feb 44, SG: 720.5.

"I' Ltr, QMG to SG, 18 Apr 42, sub: Sterilization of class B shoes. SG : 421.-11.
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b. For shoes turned iii for exchange, but not requiring repair: There is not

sufficient evidence that such shoes trainsmit fungus infection of the feet to warrant

sterilization.'7'

Subsequently, a metlhod of -4terilization. using formaldehyde in 1-percent
solution, followed by a soap solution, and filially inintersion of the shoes in an
oil emulsion with 5-percent pentachlorphenol 1-3 camie into limited use.

Some soldier resistance to wearing rebuilt and reissued shoes because of foot
complaints was observed. The large-scale prograni for the rebuilding of service
shoes was so important that the adverse comments of the 326th (Ilider Infantry,
Army Air Base, Alliance, Nebraska, was cause for thorough investigation by
Quartermaster Corps and Medical Department consultants.14  The investiga-
tion substantiated the wisdom of the rebuilt shoe )trograin and further empha-
sized the need for fungicidal treatment. Fornmaldehyde fumigation according
to the method developed by Dr. Fred ()'Flaherty, at the University of Cin-
cinnati, was the basic sterilizing procedure use(d in the army shoe reconstruction
factories.

Transmission of trichophytosis through gymnasium shoes used in recon-
ditioning facilities was cause for concern. The Preventive Medicine Service.
Office of The Surgeon General, recommended a pair of shoes for each individual
during hospitalization with fumigation before reissue by the O'Flaherty
proced-.re."'

Industrial Medical Aspects of Clothing

Protective clothing in industrial operations in Army-owned or Army-
operated industrial plants conformed largely to commercial practice. Among
the most significant health problenms was trinitrotoluene poisoning. Personnel
handling toxic explosives were provided with powder uniforms, socks, suitable
underwear, head coverings, powder shoes, and sweat shirts or sweaters as
necessary. These articles of clothing remained in the plant. Freshly
laundered uniforms were furnished each day. Each worker was required to
have a bath and a complete change of clothing after the work shift. These
were requirements that could be met only by careful supervision and main-
tenance in the bath and change rooms. Special types of protective clothing
were developed for workers involved in the application of radioactive l inous
p)aint to instrument dials.,--

Appropriate protect ive clothing for service personnel engaged in handling
heavy shipping on docks, in railway yards, and in similar op)erations received

172Ltr. NRC Div of Med Science to KC, 27 Jun 44. SG: 421.-11 (Boots).

' Ltr. QMG to SG. 2 Sep 43. sub: Disinfec'ting worn shoes for atialtet', fuot. SG: 421.-12
lion! .).

I-- Memo. CG ASP for S,. i9 Jul 43, sub: Rebuilt shoes. SG: 421-11 (Boots).
115 Semimonthly Rpt. Prev Med Serv 500. 1-15 Jul 45. H1).
1-6 Rpt. Army Industrial Hygiene Lab 5O, 9 Oet 50, sub: Relationship of clothing to industrial

hazards including the use of protective vlot hing during World War II. HI): 422.3 Protective Clothing.
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ittle medical attention, but was largely within the province of safety officers
nd safety engineers. The Surgeon General's concern for the problem was
xpressed in an indorsement reporting standardization of safety working shoes,
a which he noted that, while civilian employees were used whenever possible
a storage, transportation, and repair of materials for war in the Zone of
nterior, military personnel accomplished such work in the theaters. This
ersonel should be protected by safety shoes wherever needed.YT7

Miscellaneous

Anti-Louwe Suit. In 1942 ail anti-louse suit was designed in the European
'heater of Operations and submitted to the War Department for develop-
ient.175 DDT modified the requirement. In October 1943, 2,000 suits were
equested. Their use was to be limited to heavily exposed personnel and to
terilization and bath units.17 9  Subsequently, protection from DDT and vac-
ination were considered adequate and the anti-louse suit was discarded.

"IT 1st ind, SG to QMG, 8 Jan 44, on Ltr, QMG to SG, 27 Dec 43, sub: Shoes, safety, working,
ýmposition sole. SG: 421.-11 (Boots).

171 Ltr, Chief Surg ETO to Chief QM ETO, 8 Dec 42, sub: Anti-louse protective clothing. HD:
.2 ETO.

1y9 Memo, Chief Surg ETO to Chief QM ETO, 17 Nov 43, sub: Anti-louse suits. HD: 422 ETO.

346.336 0--55- 7



CHAPTER IV

Nutrition

John B. Youmans, M. D.*

The Medical Department of the Army has always been concerned with
ie feeding of the soldier as it affects health and effectiveness. This responsi-
ility was given statutory status in 1863 (Act of March 3, 1863, 12 Stat. 744:
r. S. Code (10: 104). As revised in 1877 (Rev. Stat. 1174, February 27, 1877,
ec. 1174), it holds today as follows:

The officers of the Medical Department of the Army shall unite with the officers of
the line (under such rules and regulations as shall be prescribed by the Secretary of
War) in superintending the cooking done by the enlisted men : and the Surgeon General
shall promulgate to the officers of the said Corps such regulations and instructions as
may tend to insure the proper preparation of the ration of the soldier.

The application of the science of nutrition in the Army, both as a part of
reventive medicine and as a therapeutic procedure for the sick and wounded,
egun in World War I, was expanded in World War II. The developments in
utrition in relation to vitamins A and C, thiamine, minerals (especially cal-
ium and iron), and the acid-base balance to the health of the soldier were
ppreciated during World War I. In addition, the loss of vitamin C and
iiamine by heat, including considerable destruction of the latter in cooking,
nd the loss of nutrients in milling was known. On the other hand, the require-
ients of the body for these vitamins, in fact the exact nature and identity of
lese vitamins, were unknown. Knowledge of the vitamin content of foods
'as in terms of the relative value of different foods for the various vitamins
i general terms. The development in nutrition had increased the number of
itamins identified. It. resulted in their is'lation and synthesis so that the
)ecificity of their action and the curative effects of some of them had begun to
5 determined before World War II. A greater appreciation of the effects of
lack or diminished intake of vitamins was more general.

Every war brings many new and unsolved problems, particularly to a
iuntry which does not maintain a large preparedness program. Such was
ie case in nutrition in this country at the beginning of the war. Two avenue,
approach were used to solve problems as they arose. The first was to define

•oblems and submit them through the Office of Scientific Research and I)evtl-
)ment to various university and industrial laboratories for solution. The
cond was to tackle them in military research organizations.

*Dean, School of Medicine. Vanderbilt University. Formerly Colonel. MC. AUS, Chief. Nutrition

vision, Preventive Medicine Service. Office of The Surgeon General.
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By precedence since the Spanish-American War anI by Army reglulations
after World War I, one of the duties of The Surgeon General has been to
prescribe the basic standards of diet for the Army. By informal agreenent. be-
tween The Surgeon General and The Quartermaster General, the recommended
dietary allowances submnitted by the Committee on Medicine, National Research
Council, and later confirmed in the "Recommended I)aily Dietary Allowances"
of the National Research Council were accepted as the dietary standards of
the Army at the beginning of this war. Although the standards selected were
not designe(d for Army use, they had such a large margin of safety that they
were deemed suitable and satisfactory. Later, at the request of The Surgeon
General, the Subcommittee on Medical Nutrition, National Research Council,
submitted minimum dietary allowances, prepared by the Food and Nutrition
Board, for use under emergencies and in times of short. supplies.

Upon request by the Office of The Surgeon General the nutrition require-
ments of troops were studied in detail. The nutritional value of food items
being supplied to the Army was studied by the United States Food and Drug
Administration and by many university laboratories. Nutrient cooking loss
data were accumulated from a large variety of sources among which were the
Bureau of Human Nutrition and Home Economics of the United States
Department of Agriculture, and the Nutrition Laboratory of the Pentagon
Restaurant Association. In addition, much technological work on food in
relation to nutrition was done by the Quartermaster Subsistence Research
Laboratory. The relation of nutrition to p)revention and cure of disease was
studied by medical officers in the field.

Many studies of the relationship of pIroteini metabolism to wound healing
were done by both civilian and military hospitals in this country. One well-
organized group was the Committee of the Jlosiah Macy Foundation, studying
the relationship of metabolism to convalescence. There was also a subcom-
mittee of the National Research Council which studied metabolism in relation
to wound healing. The individual projects studied are too numerous to list in
this history. Special diets made from Army rations were studied in the Army's
Medical Nutrition Laboratory at Chicago, as was the relationship of atabrine
and vitamin A deficiency to the development of atypical lichen planus, a serious
skin affliction of the Southwest Pacific theater. Nutrition in relation to the
healing of acute decubitus ulcers was studied at the Wakeman General Hospital,
Camp Atterbury, Indiana, under the direction of the Chief Nutrition Consul-
tant, Fifth Service Command.

Throughout the war, at a large number of military installations, the energy
expenditure of troops in a wide variety of activities was studied. The method
used was usually that of oxygen consumption. At Wright Field, Ohio, and
at many of the subsidiary Air Force physiologic investigation centers, the
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oxygen requiremients of pilots and ot her crew nmembers were. deternliled for all
types of aircraft at all altitudes. The Army Signal Corps determined energy
expenditure in a variety of field tests at Fort Monmoutlh, New Jersey. Infantry
troop and tank personnel energy expenditure was stutdied to sonie extent by
the Medical Department in conjunction with the Quartermaster Board at Camp
Lee, Virginia, and by the Armored Medical Research Laboratory at Fort Knox,
Kentucky. Much work was done by the U'nited States Navy at the Submarine
Center in New London, Connecticut, also on board many training ships, and
at the Naval Medical Research Institute at Bethesda, Maryland.

To carry out an appraisal of the nutritional state of troops, in relation to
the rations which they consumed, a controlled experiment was conducted on
1,000 infantrymi n in tihe mountains of Colorado in the summer of 1944.1 Hero
the technique for determiniing the nttritional state were standardized and
critically studieti. Subsequent to the standardization of these methods, a sur-
vey team was sent to the Pacific theater to iippraise the nutritional state of
carefully selected salmples of men from all arms and services in the major Army
areas.2 This was done in an effort to determine whether or not the troops who
had lived on the B ration, C ration. K ration, and ten-in-one ration for periods
of time up to 3 years were, in fact, properly nourished. The findings of this
survey indicated that the nutritional state of a vast majority of the troops in
this theater, whether they were fresh from the United States or had been there
for long periods of time, was satisfactory. The same appproach wias used in
China in the winter of 1944 as a basis for determining the supl)ly requirements
of Chinese troops under American supervision.

THE RATION

Training Camp and Garrison

Formal improvements in the ration have been slow. The training camp
and garrison ration was based on the quantities of standard foods consumed
by 400 messes, obtained by nutritional surveys between 1917 and 1918. A pro-
posed training ration was presented by the Chief, Food and Nutrition Division,
Office of The Surgeon General,' at the close of World War I, with suggestions
for a revision, but. no immediate action was taken. As the result. of the inability
to purchase a satisfactory dietary with the nioney provided by the garrison

SRpt, Armored Med Research Lab. Proj. 31). 22 Nov 44. HD: 430 (Rations).

Rpt, Nutrition Div SGO, 22 Aug 45. sub: Nutrition survey in the Pacific Theatre of Operations.
HP: 720.1.

m Memo. Col J. B. Youmans, MC, to CG China Theater, 20 Jan 45, sub : Report on the nutritional
status and requirements of Chinese troops, the adequacy en(d availability of food supplies, and their
procurement, distribution, storage, and issue. Filed In Nutrition Div. OTSG.

S(1) Murlin. J. R., and Miller, C. W. : Preliminary results of nutritional surveys in United
States Army camps. Am. J. Pub. Health 9 : 401-411, Jun 1919. (2) Chamberlain. W. P., and

Dunham. G. C. : The well balanced ration. The Quartermaster Review I : 16-17, 52-58. Jan-Feb 1922.
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rat ion, thle Qua rtermiaster Corps. with tilte. advice of the ' iedical lY,)11pi rtlent.,
accompIl ishedN a revisoion in 1927 to increase the mioney value of thle rat ion. rhe
intent of the changes was to pernit the purIIchase of suipplenientary food to
p~rovide variety. While the nutritive value, of the rat ion was conside!-ed hy the
office of The Stirgeon General, the higher mioney value of the ration, receivedl
bV the 'Navy at. thle time was an imiportanit factor lin the decisions. A large

p~roportion of the. changes in food wvere inl animial p~roducts, somie of which, par-
t icuharlY mneats, wer~e expensive and also b~eyond the normial consumption by thle
Armyv. The normial use of these foods allowed rat ion savings for the purchase
of f resh vegetables, f ruits, and millk. The result of this abnormial distribution
of foods lin calcuilating the. money value, of the rationi was ev'ident in the dle-
p~ression of the 1930's when the cost. of mneat decreased out of proportion to
vegetables, and the Armyv was again faced with an unsatisfactory dietary. As
the resuilt of nutritional Surveys, at proposal was made to the Quartermiaster
Corps that a. ration be set upl that would rep~resent fairly satisfactorily the food
needs and nutritive requirements of a. hard working mnan. It was also desired
to develop) somie methodl of (letermlining the mioney value of the rations front
such a ration rather than to obtain additional mioney by introducing quantities
of food out of p~ropor~tion to those. which a. suitable dietary should contain. It
wvas indlicaIted that, a. ration to be successful must have thie following chiar-
acteristics:

1. A. ration tmust be defensible fromt a nutritionxal Standp';iu~t.

'2). When issued in kind, it must afford1 sufficient quantities of each itemi f
the various classes of foods to allow the p~relparation of adIequate, varied, and
ba~lanced iienus. Fromt the standp~oint. of supp~ly agencies, it. must be capable
of issue in kind.

3. The relation of the various groups to each other should be such that it
canl be used to dletermine the adequacy of the rations actually consumned.

4. When commutted into mtoney, it should furnish suifficient mioney to buy
the. various kinds of food necessary to provide nutritionally adequate meals
sufficient. in quantity and of suitable variety and balance. Providing sufficient
mioney for food purchases dtoes not. assure suitable variety, caloric Content,
vitamiin suifficiency, et cetera ; only competent p~ersonnIel canl insure t~his.

The, rat~ion approved in 1932, while showing much improvement in the
va~riety, quantities, a~nd distribution of food, still requiredl slight, adjustment
esp~ecially lin meat. (re~duction) and milk (increase) an(I sources of vitamin C.
for adlequacy and normal distribution of food. Furthermore, the primary

(1) IA r. L~t ('(it H. L. Co~oper. Inf. to Chief i~f Infantry. 26 .Tun 2:3. sub :IDifference in the value
o~f the ration between the Army and 'Marine Corps, with Indis. SG :246.4-1. (2) Memo, Brig Gen
14. H. Wvells. A04Sf. for SG. 23 D~ec 26. sub :Increase to the ratioin ailowance -R~eguiar Army and~
Philippine Scouts, with Inds. SQ: 43(1.21-1. 13ý Ltr. Lt Cot 11. F.. Hotwe. SnC. to) 0ol J. F. Stier,
564). 11 Jan 27. SG 4:10.2-1.

Mtr. Lt Cot1 Paul E. Howe, SnC, to SG. 27 Oct :32. Hi1): 720.1.
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consideration was still the money value ill spite of the reconmmendation of the
office of The Surgeon General.

Duri "i , mobilization of troops for defense ini 1940, a "nienu" plan of
prescribi: ons was introduced for trial in 1941 and adop)ted witli changes
from tinl iae.

7 The basis of this field ration was a nmonthly menu to be
lprescribed ior all stations oper A.ing on a field ration systeni wvitliiii a corps o1r
service command area (the hospital phases of this plihl will he discussed later).
The menus were required "to indicate the components of each of the three
daily meals, and a d+aily recapitulation of the total qu'antity of units of lprchase
of each item required to feed the prescribed mnenu to 10() men.' ]Provision was
made that "care will be exercised to see that the menu is nutritionally balanced,"
and by implication, adequate, "aml)le variety p)rovide(d, and full utilization
made of seasonal fresh fruits and vegetables."

The latter statement is the first formal statement in War I)epartment
directives that required that the dietary to be f(-d to the soldier be
nutritionally balanced. In the tinal adoption and revision of War ID)epartment
circulars relating to the menu pL- ':eld rations, the following was included
as the result of suggestion of T; .1 General : ". . . that consideration
be given to evaluation of vitamin., a- tinerals. . . . In its preparation, con-
sideration should be given to the quantities , f food neces'ary to meet nutritional
requiremlents consistent with the prescribed t'raining program."

The concept of the menu plan of prescribing and issuing rations was excel-
lent and generally successful. The chief difl*c-.iltieý arase from the problems
of any ration that is prescribed for troops with uniis having variable degrees
of activity and a variety of food habits and operating in areas witl. t•nfferent
supplies of p)erishable foods such as meats and vegetables. There ar, three
possibilities that might meet the problem of variable activity-to prescrtil food
for (1) the maximum activity contemplated; (2) the minimum activity with
regard to caloric content and protein, vitamin, and mineral reqturments, ndit
additional food for more active units to meet the increased caloric requirements
and to carry the additional vitamins associated with the use of carboh)t1rate
or fat; and (3) the average activity of a camp or corps area and provide for
adjustment of the distribution of food between organizations with high and
low degrees of activity, or extra food for organizations with activity greater
than the average. No definite policy was expressed, however, in the various
directives relating to field rationing. The tendency was to provide for average
activities. War I)epartment Circular 209, 13 September 1943, -t the insistence
of the Surgeon General's Office, provioled for more active troops as follows:

In instances where the field ration is insufficient in certain components to provide
zit~lc(nte suistenan(we for certain organizations, station commanmders may, on request of the

7 (1 WD ('ir 28. 17 Feb 41. (2) VD ('ir 16. 11 Jan 43. (3, WI) Cir 208. 13 Sep 43.
' Ar. ,5, to TAG, 1 Jul 41. sub: Conmments and rcoinniendations on the field ration system

In efftet since May 1. 1941. SG : 430.2.
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Coni a iii i ders t hereo f anidi with th le approi v at of loctal medicaiIla I a aiir iiv4 aut ho rize t he
issue of addtiii onal quiiii1tities of graini products I inliidiiig firead aitt Mtlifr ) leguiizies.
p )it ýItltts. etc.. itlidl suchith d ~it i(it it I fit ts. srwenads midi seaisoiniig as umay he reoltired to
matke thle :idditjomiil foods pliziltahile and1( to insure their conisupiijton, provideld hle cost
of such1 hincrases will not catise the vaitie of the rat tions for the stattion to lm- greater

t han thle value tof thle garrison ratihon for the sa iie jiot ith.

Mea-mies were taken to correct problemis that resulted front too iii itch food
bec~a use ptescrP ibed In greater axiountts t ha it somle organitizat ions cotiddi c n1su ate.

kinds[, of food thIat were ntot generally eatenl, or- dlie to variable attendantce at
thle ittess) , and thait created flew problemts. A plitlt intttroduced to (correct va tia -
tionls inl at-tenldilancIe wats to issuep rat ions ill accordanlce with af Count of thle nmilber
of mldi vidizals who act ually ate mteals, colltbinle( with ita percentage redutctijon
lin thle ntumber of ratiolts (drawnt with, intcrease in, thle size of tite miess. Thiis
p~lall p~rodutced a situatio oltlu whic (h somte orgattizationts wouild itot htave rocei red
sufichienlt food had thle re(iiieltieteltts of thet direct ive bween followed explicitly.'t

W tit th sutalble adj list Ittetit att thle caitti or- statijon level andt( tite resource-
filuliess of thte AittvY niess sergeants. thIe mnetu plait of field rationting, ilt the
Uniited States g-eneral li supplied adequate aitd acceptable rat ions. Master
Itienills were 11tit mately prepared inl thle Office of The Qu1ar-termna-ster. General.
wvithi adjulst Itteiits ittade at tile corps aile:1, calttp, or st atioti level. Medi calI
D epa rtmnent officers, part icitlarly food and litutrnt ioit officers ait tile various levels
of commuand, especiall lv corps area antd Campti or stattiont, rev~iewed tlte adequacy
of tile qulantities (if food prescr-ibed to prepare the menus and otTeredi valuiable
suggestiolns w itht reoard to chainges aitd a(lj list lteltt to partiucular cond itionts.
Nutritional surveys were contductedI frontl tifile to tittie to (letermiht e whlet her tile
soldier's were act na 11v contsuminiig alt ad~eqluate (lietarv.

No special prov ision wits made to assuire anl adequate dietary for troops

suibsisting~ onI thle garr-isonl rat ionl as silgeste(l irgeon Geiteral.ol One
stpinl suict a diirect ion was tile classi ticat lolt of foods into groulps ltaviinr

rotughtly sinti liii nutrlit ive v'a lue and( tite suiggest i( a tlitt garrlisolt ratiolt ac(ollilts

p)rovide' for nultrit onial as well as finiancial accountinig of thle food purchased
with t ile garrison rat ion. All foods illt nut ritionial accountts ulsed were 1listedl
accordiung to grouips jinsteaud of onlyi' thle mote perishable foods. *:cti uforilta-

tioit reduced to a1 pounid per mtain per dybssprovided a it ex elilent first a p)-
proxulilat loll ats to tlte adeqnlacy of thle foodt usedt. vhe foods, piescrib~ed in,
miaster iteitus Nvere thltei classified and properly arraltge( antd otlered fluture

lpossilbi lit jes for piractiucal evaluation of thle foodi provided for. troops)5 iving oit
garrinson rat bits.

At tlte enid of t ile warl tlte A rmty htad a1 variet y of rat ions, all of whlic¾n met
thle itutriit ional reqit relitents of the publ)1ished basic diet ary standlard's. They
wvere the A rat bit, wvltich wits used inl thle Zone of InIterior and~ whticht was mtadIe

ASP NMonthlly Progrests lipt. Sev. 7. liulh :11 Ang 4:1.
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up of the best fresh and canned food that it was possible for The Quarter-
master General to procure. The quantity of food required was so enormous
that it was necessary to limit the variety of choices of any given post in terms of
the national supply. Hence, the War I)epartment master menu was prescribed,
the comulponent parts of which were determined by food availability in the
nation. The B ration wits essentially the same as the A ration except that
nearly all of its components were canned. It, was used in communications zones
and, as far as practical, in combat zones.

Tihe C ration, K ration, and ten-in-one ration were designed for the various
phases of an assault and were intended to be used only for short periods before
adequate cooking facilities could be brought forward. It. was thought that the
K ration should be used in the early days of an assault where no facilities or
time for preparation were available. In the next few (lays, the (C ration, which
required only heating, and could even be used -old, was indicated. In the next
phase, where small groups culd eat together, the ten-in-one ration was to be
used and finally, when kitchens could be set up, the B ration was indicated.

In practice, however, because of the ease of issue, the lack of necessity for
bringing up troop kitchens and other complicated requirements of more normal
messing, conmmanders used these battle rations for much longer periods than
that for which they were designed. In many instances the problems of supply
necessitated such use. For that, reason there was much discontent and often
failure to consume the rations because of their monotony and lack of accepta-
bility. The rations themselves were wholly adequate to maintain health and
a high degree of combat efficiency when issued and consumed in sufficient
amounts to cover the caloric requirements. The rations failed, however, in
some campaigns. Most of the defects described were results of improper use
rather than defects in the ration itself. From one point of view, these rations
were too good because they did permit commanders to use them for too long
periods of time.

Troops in training were fed the A r'ation. Commanders were urged to
teach their men the value of eating properly and there is every evidence that
this program was generally very effective. Careful nutrition surveys indicate
that the American Army was, in fact, the best fed Army in the world and that
the nutritional state of troops was far superior to that of American soldiers
in previous wars. Also, surveys indicate that it was as optimal as it is possible
to measure in our present state of nutritional knowledge.

As indicated above, the packaged rations were often used for excessive
periods of time and the men frequently ate too little and lost considerable
quantities of weight. Satisfactory procedure for supplying at least one hot
meal per (lay to troops in actual combat in cold theaters were never well or
generally developed. Some units were successful and others were not. It is
apparent, from discussing this matter with infantry commanders, that success
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was a result of the interest of the comnild. Many tests were devised to study
this problem but none of themn were satisfactorily carried out. Furthermore,
it appeared to be the attitule of the Office of The Quartermaster General at
times that combat feoding was one problem with one solution. It is apparent
from study of thle actual procedures used by units in the various theaters that
there were tunny lproblems, depending upon the area in which the tro)ps
operated. It, some cases, it was necessary to sul)l)ly troops by night (Europe),
and in others food could be supplied only by (lay ( Now Guinea). For security
reasons sonie unlits were not permitted to make fires and in others the comi-
manders stated that fire made no difference. There was general agreement
among commanders that the morale value of at least one hot meal a day was
of real importance in all theaters and that it is imperative in cold theaters.'"
This is one of the problems of the future which should not be overlooked.

Because of the emotional stress of battle, troops fail to consume the avail-
able food even when other factors, such as acceptability of the food, are sttis-
factory and lose weight during the very active stages of combat regardless of
the ration they are fed. For that reason, the concept of rehabilitation feeding
at the end of each active combat period developed in all theaters. Commanders
gradually became aware that men could go for days or weeks on slightly in-
adequate rations provided that they were very well fed during their rest, periods.
This concept is of real importance and needs additional study.

At. the beginning of the war, feeding on troop trains and troopships was
very haphazard and men frequently received unsatisfactory meals. By the end
of the war, largely as a result of the efforts of the Food Service Program in the
Office of The Quartermaster General, troop train and trool)ship) feeding was
almost as satisfactory as garrison feeding. In general. the A ration was used
for such activities.

There was much interest durinig the war in the iuatter of feeding Ai, Force
personnel in flight. particularly at very high altitudes. Investigative work
in high altitude chambers indicated that men could not eat at 30,0)0 feet because
unconsciousness (o'curred as soon as the oxygen mask was removed. However,
in practice, it was found that men did eat at such altitudes and that, almost
invariably, they carried some kind of hlnch in their pockets. The first real
studyv of tile p)roblem was made by the nutrition officer of the Eighth Air Force
in England. lie found that men on bomber missions were happier, remained
more alert, and came home less exhausted if they had something to eat while
in flight. The first flight lunch which he designed consisted almost exclusively
of sinall bits of candies and it was very well accepted.

This problem was also studied by a medical officer from the headquarters of
the Second Air Force at an experimental laboratory. Smoky Hill Airbase,

"' Walridhw, hemtr: Ti'hwe T'ransportation ('orps: Reiemonpibilliles. (Organization, and Operations.

In United Statesi Army in World War I1. Washington. (;overnment Printing O)fie,. 1951. p. 16.
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Saina, Kansas. Here he studied not only the ability of men to eat at high
altitudes on long flights but the effectiveness of food on their normal activities
under such conditions. His work, also, indicated that food was desirable in
flight. particularly for flights which exceeded 5 hours. His work bore out
the contention of invest igators of the Nutrition Foundation in New York that
high carbohydrate diets were better for flight crews than high protein diets,
but the differences were of small magnitude. In general, the nutrition require-
ments of men in flight, are identical to those of ground trool)s and sea troops.

With the beginning of the. bombing of Japan by 1-29's, in which the dura-
tion of flight missions ranged from 8 to 20 hours, feeding of Air Force personnel
in flight became imperative. Also, proper management of p)reflight and post-
flight feeding became more important. The men going out on long missions
were under severe emotional strain and frequently did not eat well before the
takeoff. After such missions men were frequently too tired to eat salisfactorily
and the frequency with which such missions were flown sometimes resulted in a
gradual decline in the nutritional state of personnel. For the above reasons,
preflight and postflight feedings were caref ully studied and adequate procedures
worked out for them, particularly by the Twentieth Air Force. Records
of their experiences and requirements will be found in the Office of the Air
Surgeon. In general, in-flight feeding became satisfactory when properly made
sandwiches, containing highly acceptable foods, plus hot drinks, were made
available. Schedules were altered to permit proper feeding before takeoffs
and the frequency of missions was altered to allow adequate rehabilitation after
long flights. Feeding of relatively long-mission fighter pilots while in flight
was not adequately solved.

OVERSEAS HOSPITAL RATION

In 1942, in connection with the development of expeditionary menus for
temperate, tropical, and frigid climates, the medical staff at Headquarters Army
Ground Forces suggested that provision should be made for the patients in
hospitals. As a result, 10-day rations were planned for regular, light, soft,
liquid, and special diets for overseas hospitals. Maximum use was made of
foods in the Expeditionary Menu No. 1 (revised 1 June 1942) and No. 2 (re-
vised 27 August 1942). With suitable changes in quantity or the addition of
supplementary foods it was possible to provide a reasonably satisfactory diet
for patients. It was assumed that hospitals would have the first chance at
satisfactory p)erishable foods whenever available. There were basic menus
related to the food supplied. it was assumed and suggested that there could
or should be changes in the use of foods in different hospitals.

Data with regard to the preparation of the different types of diets to be
expected were not available. There were no records of hospital diets used or
methods of providing for hospitals in the history of World War I. As the
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result of suiggestionls from Walter Reed Gienieral H ospital, Washington, 1). C.,
it percenitage distribiition of diets wats ma1.de for purpose of lwrocur'nment and
issue, ats follows: 11regular diets, 8." l)ercellt : light diets, 3 p~ercenlt ,soft diets,
6 percent :liquid (diets, 4 percent ,and special (diets. 2 percent.

Copies of thle overseas hospital mienu were p)rep~ared and distributed by The
Quartermaster General to port coluilanlders for reproduct ion and issue to all,
outgoing task force shipmnents. This method of d istribut ion was not entirely
satisfactory becaulse there wits insufficient indloctrinat ion of p~ersonn~el in the
subsistence ofhcves and hosp1 itaul per1sonne1l in thle fieldl. U ntil indoctrination wits
accomplished and sp~ecial items reached the hospitals, results were rather
unsuccessful. In some instances. especially where some local foods were avail-
able, sp~ec-itl p~lans had b~een developed previously andl there was (difficulty in
obtaining sufficient interest to give the plan a trial.

The emergency combat rations. C, K, anti ten-iii-one, proved to be inade-
quate for sick and wounded soldiers- ait clearing stationis and evacuation hos-
pit~a.ls. 'Iliey were dehyd~rate~d rations, in part, and it wats difficult, to make
acceptable liquid and soft (diets from them. For that reason two ration sup-
plemients were standardized. The first w~as anl aid station beverage pack and
consisted of soluble coffee, tea, soup, and fruit juices to make hot drinks for men
wounded or in shock. The requiremuent for it developed in the theaters of
operations and many supplements of this -sort were used before. the official
standardization of the p~ack in 1944. The second p~ack, the hospital ration
supplement, consisted of components for making liquid and soft diets from the
C ration and the temi-in-one ration. It contained soups, fruit juice.-, additional
beverages, and same cereal comp~onents. To0 supp~lement this pack, somle in-
vest igative work was done in the Medical Nutrition Laboratory-, in Chicago by
thle, diete-tics branch which developed at. wide variety of acceptable. diets that
could1 be made fromi the packaged rations plus the hospital sup~plemient. These
(diets may be found in thle. records of the Medical Nutrition Laboratiory."

There were several other typ~es of Army food. sometimes erroneously
called "rations," which were to be used for special Luurposes, and in the event
of severe emergencies. They were not rations in the true sense because. they
(lid not, contain adequate nut , lents for at soldier for 1 day. Exaniples of these
are the 1) bar which wats II type of chocolate bar, the Air Corps flight lunchi
which wats a box of mixed candies, the parachute ration which was a smlall
p)ackagedl ration equal to approximately one-third of the K ration, the life raft.

11 Mr.t OWG to I or! ('ominrs. 25 Nov 42. sub Overseas hiospitalI ration menni with hInc. SO
430).1 Boston.

'1 Rpt. Med Nutrition LO,. 1 Sep 45. mith P'roject NMNI- 3. H~ospiital special ihiet modified from
expeditionary forces rntion. .AFM L.
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ration which appeared in at least five forms, made up mostly of candies and
raisins, and a number of others. None of these emergency type, lifesaving
rations was satisfactory but their use for the l)url)oses for which ihey were
designed turned out to be infinitesimally small, so the deficiencies in them were
of little importance.

At the end of the war representatives of the Office of The Surgeon General,
Office of The Quartermaster General, Army Air Forces, and Army Ground
Forces met in Chicago on 17 Augunst 1945 to determine the direction which
research should take in the future with regard to pure emergency, survival
type rations. It was generally agreed that. a survival ration should be a part
of the equipment of each soldier, just as a first aid pack is a part. of his basic
equipment. It. was agreed that this ration should contain not. less than 25i
percent of the probable emergency requirements of a soldier for I day and that
it should be packaged in a watertight container which would fit into a pocket
of the soldier's uniform. No consideration need be given to vitamin content
because vitamin deficiencies are not a consideration in an acute, lifesaving type
of ration. Since most of the use of such a ration is by Army, Navy, and Air
Force troops lost at sea, arrangements were made to include apparatus which
would supply S0oo cc. of water daily with the ration. Careful analysis of all
available data indicated that less than 0.05 percent of the troops would ever be
required to use such a ration for a period in excess of 48 hours. It was agreed
that food was not, essential for the maintenance of life in such a short. period
of time but that its morale value was worthwhile.' 3

NUTRITION SURVEYS

Throughout World War I, the interval of peace, and up until the middle
of 1944 there was a strong feeling on the part. of the Subsistence Division, Office
of The Quartermaster General, that if a nutritionally adequate diet was sup-
plied it naturally followed that men consumed an adequate diet.. The Food
Division, Office of The Surgeon General, in World War I and the Nutrition
Division, Office of The Surgeon General, in World War II have correctly in-
sisted that an appraisal of the dietary of the Army must be on-an "as co:nsumed"
basis if nutritional adequacy is to be determined. The nutrition officers began
early to conduct nutrition surveys of the adequacy of the diet. as consumed and

indoctrinated troops and commqnders in the importance of this concept. This
is a proper function of The Surgeon General and supplies essential data to
Subsistence Division, Office of The Quartermaster General, upon which to base

food procurement.

13 Interim Rpt, QMC subsistence Research and D)evelopment I,ab. Aug 1945. sub: Survival ra-

tiona : a critical review. 1I1): 720.1.
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Trhe nultrit jonal state of troops is anl important part of the genieral respon-

sbftio ofTh Surgeon General for- tile preservation of health and1 the preven-
tinof (list atse. It is also of IpaIaniouiit imuportance to coimmanders because it

(letermiilies much of the lighting efficiencey of combat troop~s. One of the reasons
for the reorgranizatilonl of thle Ntitrition D ivision in thle spring of 1944, placing
ait its head at mtedical officer, Wa1s to imiplemnent TIhe Sturgeon (eicieral~s resp)on-
sibility lin thle maintenance of ani optimal nutritional state in itill troops This
is it medicalI oflicer's jot) because it requires at physical examination and in somec
instaunces a laboratorv study of certain body tissues.

Nultritionl surveyTNs of messes, lastinig fromi 7 to i1) days, were conducted in
various camips anti stations for periods usually of 310 dlays, to su~pply information
onl thle nultritionlal adequlacy of thle food colsunimed Lw: the soldier ats compared
with that Iplaitiiel or' issule(. The factual data obtained gave confidence in the
rationing l)Iocedt~ires or brouight out difficuilties amlt served its a soundit basis for
recomliiieiidationl. Particuilar attention was given to the selection andl handling
of food bweause the nialtreatment of food inl Storage, cooking, and serving or the
failuire onl thle part of tile Soldier to consuime food because of dislike or poor
prepar'at ion ('0111( render an originally ad(leqiate dlietary ma dequate. Lacking
actual data onl losses of vitaminls ill suich pr()cedluires, suich data w.ere obtained
through the Office of Scieiitific Research and D~evelopmnent for thle losses under
grood, poor, anid very poor conditions of storage and( pr'ep~arationi characteristic
of the Army. Correct ions were then applied to the calcuilation of nutritional
colitenit of thle dlietary in accordance with the methods used inl a kitchenl or with

ate averag of A .in methods.

Nutritional suirveys had a secondary and often veryv useful puirpose under
conditions where the causes of apparent (Iithiculties were hard to detect or w-here
there wats sonic uncertainty a s to the suiccess of messing operations. This was
true because, in the course of collecting data, food and nutrition officers were in
conistanit cointact with the per'soninel of a mness and were usually able to gain
their confidence and thius obtain at background to the problenis confronting the
niess that was not possible onl inispection with its usuial formiality.

Surveys were made by food and nutrition officers before and up)on comn-
pletioni of their training, and before, assignment and afterwards when requtired
in the course of their (duties. A shiniltaneous survey of 99) Ground Force
organiizationis wats niade inl June l943 '14 when it appeared1 that the p~lanl of
(leterinilingiip the inimber of rations to be drawn vmiiighit result inl anl inadlequate
dietary for sonlic organlizations if followed as prlescr1ibedI. A second sinmlta-
neotms suirveyv wats comitlucted inl 1945.

1141) Howe. P. I.. andl Berrynman. G. It. :Average fuood 'onsumflption in the training campm
(if the United states ArmY. 1941 1943.7A... Phiyiol. 144 :5588. 594. sep 1945. (2) See footnote 9.
p.9.
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Tile early surveys ill 1941 1" represeilted roughly the concept of Army
personnel with regard to the kinds and (tuantities found required for a satis-
factory dietary based on expexrience with the garrison ration ani in formation
in technical manuals at that time. Subsequently the u.i-e of the master mieinu
prepared by the Quartermaster Geenerai's Offive tended to modify slightly the
choice of foods. The chief differences in the quantities of food coisumed in
1941 and subsequently were that in the later period there were le.Fs meats and
citrus fruit and greater quantities of all other classes of food, particularly
sugar, cereal grains, and potatoes.

The various types of organizations or units surveyed had a wide range of
duties and levels of activity. They included infantry, artillery, cavalry, quar-
termaster, military police, ordnance, engineering, medical, air, cheminical war-
fare, tank, i-"luction center troops, an(d others. The number of each type of
unit differe,. ,videly (from 1 chemical warfare unit to 77 infantry units), and
the caloric value of food consumed likewise differed over a wide range (from
3,132 for 5 induction centers to 4.135 for 3 demolition units). The average
calori, value of the food consumed in the average mess, when properly weighted,
was almost 3,700 calories (3,694) by calculaLton. This agrees closely with the
estimate reported by Murlin and his associates "I during the last war (3,633).
As was also observed in World War I reports, the calculated caloric value of
food consumed in the ordinary mess rarely lies outside the range of 3,000 to
4,000 calories.

The data cxamined in terms of seasons gave results that are again similar
to those reported in 1919. The caloric intake was highest during the fall
(September-November, 3,960 calories), dropping in the spring (March-May.
3,570 calories) and rising slightly during the summer (June-August, 3,790
calories). The observation by Murlin that seasonal variation caused no more
than a 400 calorie deviation (in food consumed in the mess only) is corroborated
by these data.

The simultaneous surveys carried out in 99 messes at 38 Ground Force
stations during the first week of June 1943, represented approximately 130,000
rations consumed. They included a study of: the food planned and consumed;
the number of men present for rations (rations due) ; rations drawn; average
number of men eating (the basis on which rations were drawn according to
War Department Circular 16, 1943) : table waste, i. e., food left on plates and
total edible waste: the cooking and standing time for classes of food that might
be seriously affected in nutritional value by long cooking and standing.

"15 (1) Howe, P. E. : Nutritional problems of the Army. Mil. Surgeon 90: 253-266, Mar 1942.
(2) Howe, P. E. : The dietaries of our military forces. Ann. Am. Acad. Polit. & Social Sc., Jan 1943,
pp. 72-79. (3) Howe. P. E. : Effect of recent developments in nutrition on the rationing of the
Army. Connecticut M. J. 6: 157-161, Mar 1942.

16 Murlin. J. R., and Hildebrandt. F. M. : Average food consumption in the training camps of
the United States Army. Am. J. Physiol. 49 : 531-556. Sep 1919.
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Table 1 presents composite data on the quantities of food consumed. aind
wasted, by classes of food having similar nutritive value.17 "Food consumed"
represents the average amounts of food eaten in the mess. It does not include
waste. Tile data on waste refer to the quantities of edible food fit for human
consumption but not. eaten by the soldier, or prepared or (1iscarded in tile
kitchen. The food waste has been corrected to the equivalent original form,
i. e., as purchases, for the purpose of comparison. (The data on waste of in-
dividual classes of food represent averages of averages. Such data might be
open to serious question because of irregiflar weighting. It is justified herel due
to the fact, that, the kinds and amounts ot food and the size of orgaiizations
were similar.) Edible table waste is the waste of food, corrected to its pur-
chased form, taken on the soldier's plate and not consumed. Total edible waste,
including this waste and all other edible food prepared or discarded, was 0.39
pounds per man per day.

Table 2 is based upon the June 1943 survey of 99 messes and relates to the
extent of overcooking or preparation or standing before serving the foods that

TABLE 1. AVERAGE QUANTITIES OF FOOD CONSUMED IN ARMY MESSES (As DETERMINED IN

455 MESSES DURING 1941-43)

Consumed PercentFood groups (pounds per
man per day) edible waste-

Meat, fish, and poultry -------------------------------------- 0.909 7.5
Eggs --------------------------.---------------------------- .149 6.2
Milk and milk products (fluid milk equivalents) ------------------ 1.016 1.6
Fats, butter, and spreads -------------------------------------. 083 .7
Fats, other -------------------------------------------------. 069 4.5
Sugar and syrups --------------------------------------------. 262 1.0
Cereals and grain products ------------------------------------. 567 11. 1
Beans; other legumes, dry; nuts, dry ---------------------------- 055 10.5
Vegetables, leafy green or yellow ------------------------------- .359 16.4
Tomatoes --------------------------------------------------. 155 3.5
Citrus fruits ------------------------------------------------. 248 1.3
Potatoes ------------------------------------------------- .561 12.9
Vegetables, other than leafy green or yellow .... .252 10.8
Fruits, other than citrus --------------------------------------. 358 2.0
Fruits, dried ----------------------------------------------- 026 4. 7

"Average edible food wasted in messhall and kitchen 1
Average total edible food Issued to organization

Source: Howe, P. E., and Berryman, 0. N.: Average food consumption in the training camps of the United States
Army, 1941-1943. Am. J. Physiol. 144: 5W8-594, Sep 1945.

"See footnote 14 (1), p. 96,
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TABLE 2. OBSERVATIONS ON LENGTH OF TIME TAKEN IN PREPARING OR COOKING FooD
AND ON STANDING TImE

Preparation or cooking time Standing time
(prcrx: t

Type of food Nominal Percentage requiring stadling

- more thanallowance hl or
in hours Less than I to 2 2 or 3 half hour)

1 hour hours hours

Meats ----------------------------- 2 60 0 40 62
Vegetables, leafy green or yellow .... 1 31 43 26 76
Salads ------------------------------ 1 8 17 75 100
Potatoes ---------------------------- 1 24 61 15 27
Vegetables, other -------------------- 1 52 15 33 61

Source: Howe, P. E., and Berrymnan, G. H.: Average food consumption in the training camps of the United States
Army, 1941-1943. Am. J. Physiol. 144: 588-594, Sep 1945.

result in serious destruction of vitamins. The period of "ample cooking or
preparing time" is an arbitrary value which may be longer than desirable.

The data on rations drawn were studied in relation to the caloric content of
the food planned and consumed. They were divided into two groups as
follows:

1. Messes that consumed less calories than were planned. In this group
63 messes consumed an average of 3,440 calories against 3,710 calories planned.
They had an average attendance of 161 men and drew 171 rations (10 extra
rations per day). The latter represents 106 percent of the attendance. The
attendance was 86 percent of the morning strength report. There was 0.15
pound edible table waste and 0.36 pound total edible waste. In addition to
the above there were 19 messes that drew fewer rations than indicated by the
attendance. These messes consumed 2,780 calories against 3,620 calories planned.
They had an average attendance of 176 men and drew 169 rations representing
96 percent of the morning strength report. There was 0.13 pound edible table
waste, 0.24 pound total edible waste.

2. Messes that consumed more calories than were planned. In this group
15 messes consumed 3,940 calories against 3,690 calories planned. They had an
average attendance of 158 and drew 180 rations (22 extra rations per day),
representing 120 percent of the attendance. The average attendance was 77
percent of the morning strength report. There was 0.17 pound edible table
waste, 0.30 pound total edible waste. Two organizations in this group drew less
rations than the number of men eating.

The general conclusions to be drawn from these data are as follows:
1. Organizations drew more rations than they were entitled to according
.1463'6 0--55- -.-8
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to War Department Circular 16. 194:3 when followed exactly. In 17 percent
of the cases extra food was needed if the caloric intake can be taken as an index
of the requirements of the messes. Oil hlie average, the organizatiolls were
receiving barely enough food for their needs if the rations were drawn according
to regulations. In no case were more rations drawn than rel)reselited by the
number of rations to which the organizations would have been entitled according
to the number of men present for rations without the deductions made for
strength according to Army Regulations (AR) 30-221 1).

2. The total edible waste was fairly high, 0.32, approximating the wiaste in
1917-18, 0.38 pound per man per day. It is possible under very (lose supervision
to reduce edible waste as it is prepared to 0.1 pound per man per (day or even
less. Table waste was approximately 50 percent of the total edible waste, indi-
cating that the soldier in his eating habits is not more wasteful than flhe
kitchen l)ersonnel. That is, waste that occurs to a considerable extent occurs
in the administration and preparation phases of mess operation. Waste did
not bear a marked relation either to caloric intake or the excess number of
rations drawn. It is obvious, 1-owever, that if mole p)erishable food is issued or
excessive quantities prepared than can be consumed there will be more waste.
Excess issue of stal)le foods should not have as great effect on waste as perishable
foods since the former can be stored for future use or returned to the sales
officer. There were indications that the relatively high waste of vegetables
was needlessly cutting into civilian supplies of vegetables through a lack of
local administration of supply and planning of menus in relation to the dietary
habits of the troops.

3. The caloric intake showed a considerable range and varied from approx-
imately 2,774 to 4,644 calories. The average caloric consumption, 3,468 calories,
was less than the soldier had been consuming in previous surveys (4,100 calories
supplied and 3,888 calories consumed in 1941-42, and 3,900 calories supplied
and 3,633 calories consumed with approximately 365 calories in the post ex-
change in 1917-18). Since the ration was usually planned for the average of a
station, some organizations will require less and some mc,:e food. This means
that food, particularly the staple energy foods, should be distributed according
to the needs of the various organizations or additional quantities of these foods
be made available to organizations that need them. The differences between
caloric intake observed, in relation to past experience, indicated that the soldier
may depend upon the food eaten outside the mess to complete his caloric require-
ments. Troops were less active than they were formerly, or they ate more food
in the past than was required. It is not possible from these data to determine
which factor or factors were operating. There was considerable use of excess
water and overcooking and the service of food was delayed to such an extent
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that serious losses were occurring in the labile vitamins and soluble minerals,
which tend to invalidate the careful planning of rations.

A col)parison of the food issued and consumed by Negro soldiers as com-
pared with white troops indicates that the consumption of the two sets of
soldier• was essentiaily the same.

Material was developed to aid food and nutrition and Medical I)epartment
officers in the evaluation of rations, including data on food consumption. The
general principles of an adequate acceptable dietary were prel)ared in mimeo-
graph form and distributed, and finally published in War Department Tech-
nical Bulletin (TBi ME)) 2:1, 23 March 1944. A rapid, fairly accurate method
of determining the al)proximate nutritive value of dietaries was developed from
the experience of the Bureau of Nutrition and Home Economics. United States
Department of Agriculture.ls The weighted average composition of roughly
similar classes of foods was represented in tables. It was only necessary to
al)yly the values to the weights of part'cular classes of food as used or pro-
vided. Distributions of food were studied for the fall-winter and spring-
summer periods of the year. The tables proved to be very useful and these
percentages were used in weighting the composition of the various classes of
food. Tables for classifying foods and factors for conversion of unit. packages
to pounds for use in dietary analysis of rations were also developed and pub-
lished in TB MEI) 25, 28 March 1944. The use of the per capita consumption
of the various classes of food which follow a given food pattern in relation to
the per capita consumption of a given mess may also be used as a first approxi-
mation of adequacy of dietaries or rations.

Motorized troop energy expenditure in all varieties of tanks, and to a
limited extent also for artillery troops, was determined at Fort Knox, Kentucky.
Many universities doing experimental work for the Army made contributions.
Much of these data were brought together and summarized by the Chief,
Chemical Section, Armored Medical Research Laboratory, and his report was
made available to The Surgeon General and to The Quartermaster General.

At the end of 1944 it was possible to make reasonably accurate estimates
of the caloric requirements of troops in all kinds of activities and to arrive at a
reasonably, properly weighted estimate of a mean value which was applicable
to the whole Army. To support this evidence another simultaneous nutrition
survey of the actual food intake of troops at a large number of camps scattered
over the entire United States was made in the spring of 1945.19

11 (1) Berryiman, G. H.. and Chatfield. C. : A short method of calculating the nutritive value of
diets. J. Nutrition 25: 23--37. Jan 1943. (2) Berryman, G. H.. and Howe, P. E.: A short method
of calculating the nutritive value of diets. J. Nutrition 27: 231-240, Mar 1944. (Erratum p. 434,
May 1944.1

0' Rpt No. 36. Med Nutrition Lab. 5 Apr 48. sub: Simultaneous survey of food consumption in
various camps of the United States Army, 22-28, May 45. AFML.
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Table :3 shows tie average quant ities of the various food groups volliunle(i
inI the Imess per iniali per day during the period under survey; for conjmparative
purposes, food c(onsumliptioll figures as reported in 1943 by olhwe and Berry-
man tare shown in eolumnn 2 of this table. In order to determine the nut ri-
tional adequacy of the food consulnmed it was necessary to estiniate not only the
anlounts of food pi'elared but. also the ainouint of each food item wasted and
subtract the nutrients (onta1ined therein from the nutrients in tile food pre-

pared. To obtain data oii food wastage, all plate waste was segregated by
food groups and weighed, and all kitchen waste was also segregated and
weighed. T'e range of food wastage in the different niesses was froml 0.08
pound to 0.66 p)ound per mian per day, resulting in an overall average of 0.24
pound of edible food per man per (lay or approximately .5 percent of the food
issued by the Quartermaster Corps. This figure, as comipared with an average
edible food waste of 0.38 pound per nian peri day reported in 1919, 0 oiund

per 1iman per day in 1941, and 0.32 p)ound per man per day in 1943, in, lhe
creditable strides m;lade by the Army in food conservation.

TALFE 3. AVERA'IE QUANTITIES OF FOOD CONSUMED IN 44 ARMY MESSES

IU'RING THE PERIOD 22-28 MAY 1945

Pounds consumed per man
per day

Food groups ....

1945 1941-43'*

Meat, fish, and poultry- 0.834 0. 909
Eggs- --------------.-----------------------------------. 165 .149
Milk and milk products (fluid milk equivalents) .. 1. 260 1. 016
Fats, butter, and spreads . 070 .083
Fats, other -----------------------------------------------. 044 .069
Sugar and syrups- -------------- . 280 .262
Cereals and grain products -----------.---------- ---.------- .512 .567
Beans; other legumes, dry; nuts, dry ----------- ---. 036 .055
Vegetables, leafy green or yellow- --------------. 302 359
Tomatoes ---------------------------- 162 155
Citrus fruits .332 248
P o ta toe s -. ----------------. . . . . . . .. . . .. . . .5 6 2 5 6 1
Vegetables, other than leafy green or yellow- .248 .252

Fruits, other than citrus -----.-.. ............ .......... 211 .358
Fruits, dried ------- .028 .026

*For comparative purposes, average food consumption in Army messes as reported by Hlowe and Berryman in 1943.
Am. J. Physiol. 144: 58W-594, Sep 1945.

Source: Rpt No. 30. Med Nutrition Lab. 5 Apr 14M, sub: Simultaneous survey of food consumption in various camps

of the United States Army. 22-28% May 1945. A FM L.

: SeP footnote 14 (1), p. 96.
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During this study, data were also obtained on messing practices, i. e., tot a
elapsed preparation times. The methods of cooking and l)reparation of food
were satisfactory in the majority of messhalls. In some instatiicex, however,
improper preparations and cooking practices were employed, resultiitg in
lowered nutritive value of the food consumed. The most common infrak't-ion
of good cooking practices was poor tinting of food preparation: meat was cooked
and salads prepared too far in advance. Another factor, also having bearing
upon the amount of food left over, and wasted, was the overdrawing and under-
drawing of rations. A comparison was made of rations drawn with the number
of men actually fed, based on head counts made by each nutrition officer and a
compilation of rations drawn. Of the messes surveyed, 79 p)ercent overdrew
rations and 20 percent underdrew rations. Overdrawing rations to the extent
of 5 percent was the average for the 44 messes surveyed.

The approximate nutritive value of the food consumed for the period is
shown in Table 4. It will be noted that the quantities of essential nutrients as
calculated are liberal, and exceed, in every instance, the National Research
Council's recommended dietary allowances for moderately active men.

TABLE 4. CALCULATED NUTRITIVE VALUE OF AVERAGE FOOD CONSUMED PER MAN PER

DAY As DETERMINED IN 44 ARMY MESSES DURING THE PERIOD 22-28 MAY 1945
Cosue Standard N RC *

Nutrients Consumed eviation

Calories ----.---.------------------------------ -3,744 299 3,000
Protein, gm --------------------------------------- 127 11 70
Fat, gm ------------------------------------------- 181 28
Carbohydrates, gin -------------------------------- _ 54 -11 54
Calcium, gm ---------------------.----------------- 1.3 .2 .8
Phosphorus, gm -----.---------------------------- 2.2 .2
Iron, mgm ----------------------------------------- 23.3 2. 1 12.0
Vitamin A, I. U -------------------------------- 10,042 1,960 5,000
Thiamine, mgm 1.6 .2 1.5
Riboflavin, mgm .... 2. 9 .4 2.0
Niacin, mgm_-- 23.0 2.4 15.0
Ascorbic acid, mgm --------------------------------- 89.0 12.6 75

*1945 National Research Council recommended daily allowances for a moderately active man.
Source: Rpt No. 36. Med Nutrition Lab, 5 Apr 48, sub: Simultaneous survey of food consumption in various camps of

the United States Army, 22-28 May 45. AFML.

The various organizations and units surveyed were of widely different
composition and had a broad range of duties and levels of physical activity.
Included were artillery, cavalry, engineer, infantry, medical, military police,
quartermaster, signal, tank transportation, replacement center, and miscel-
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laneous troop units. The average caloric value of food consumed by the
various types of units ranged from 3,471 calories for 2 basic training units to
4,078 calories for 2 quartermaster units, with a total average of 3,744 calories
per man per day. These figures, when considered in ternis of the strength of
the various units, indicate there was no significant variation of the average
caloric intake with degree of activity of troops. The estimated average caloric
intake (3,744) agrees closely with the estimate of the previous sinultaneous
survey in World War II in 1943 (3,694) and with Murlin and his associates
in World War I (3,633). The observation by Howe and Berrym:mmn that the
calculated caloric value of food consumed in the mess rarely lies oit.ide of the
range of 3,000 to 4,000 calories was corroborated by these data.

Similar surveys were made in isolated camps periodically throughout the
war. Nutrition surveys of the actual food consumption of carefully selected
representative samples of troops in most of the larger bases of the Pacific
theater were made in the spring and summer of 1945. In the summer of 1944
a controlled experiment was carried out in the Tarryall Mountains at Camp
Carson, Colorado. Its primary purpose was to test ration acceptability but
at the same time very precise records of the actual caloric intake of troops
were maintained. These troops (a battalion of infantrymen) were on very
rigid advanced infantry training.

There was good, general agreement from all of the sources of information
concerning the caloric intake of American soldiers and it was, therefore, possible
to write a prescription for the diet of the Army based upon scientific appraisal
of soldier requirements.2I There may appear to have been some unnecessary
delay in getting this prescription written but as q matter of fact much of the
information was used informally by The Quartermaster General in setting up
both the master menu of the A ration and the components of the various expe-
ditionary forces' rations for many months !efore the official prescription was
published. The errors in diet construction were always on the high side prior to
the publication of these standards.

A national food shortage and the tremendous food requirement of Europe
and the Orient were in part responsible for the publication of this diet at the
relatively low level of 3,600 calories. Previous to this time all of the rations
of the Army ranged from 3,750 calories up to over 4,500 calories.

The content of other nutrients which go to make up a diet were arrived at
by using the National Research Council standards as a guide but lowering the
amounts to what was deemed to be safe but satisfactory levels after carefully
studying nutrition survey data in many parts of the world. For example. it
will be found that the thiamine requirement of the Army ration is considerably
lower than that of the National Research Council. The Army figure was
arrived at by studying troops in the Pacific who had lived on a B ration, much

SWD Cir 33. 5 Feb 46.
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lower in thiamine content than the requirements of the Natic-ial Research
Council, for a period of over 2 years and showed no detectable evidnce of
thiamine deficiency. The same applied to the other components of vitamin B
complex. The figures actually used were also supported by experimental data,
particularly that from the University of Minnesota22 and by information
obtained from other investigators.

It was the opinion of the officers of the Nutrition Division, Office of The
Surgeon General, that a. single dietary standard for the Army was a fallacious
concept and that th- various components of the Army should be fed in the terms
of their physiologic needs. Such a procedure would call for a diet of nearly
5,00) calories in some engineering organizations and for approximately 2,500
in many headquarters. However, the administrative mechanism for handling
such a plan was not well worked out. Although covered in effect in War De-
partment Circular 208, 13 September 1943, the new concept was never put into
effect except as a trial proposition in the feeding of prisoners of war. The
actual dietary prescription was a mean value which could be raised or lowered
by local commanders with Medical Department approval.

Realizing that. under certain circumstances rations may be inadequate be-
cause of the inability of troops to consume them or to get all of the normal
components, policies were written permitting the supplementation over and
above the basic standards as required-the requirement being determined by
Medical Department officers.

PRISONER OF WAR FEEDING
Providing food for German prisoners of war in the Zone of Interior created

many problems. If the number of prisoners had been small the feeding problem
would have been of minor importance. But on V-E Day there were between
300,000 and 400,000 prisoners of war distributed in main and branch camps in
the Zone of Interior. The first prisoners of war were received in the United
States in May 1942. Their presence in the Zone of Interior posed many ques-
tions of feeding. The most important was how much and what items of food
should be used in the dietary of the German prisoners of war, Answering this
question required the interpretation of that part of the Geneva Convention
article pertaining to the feeding of prisoners of war. The Geneva Convention
reads, "The food ration of Prisoners of War shall be equal in quantity and
quality to that of troops at base camps." The obvious way to conform to this
was to feed prisoners the same items and amounts of food as American troops
received.

So, from 1942, when the first German prisoners of war were received until
1944 when the first directive on prisoner of war feeding was issued, German

22 Keys, A.: Human starvation and Its consequences. J. Am. Dietet. A. 22: 582-587, Jul 1946.
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prisoners were fed approximately the same ration as Aimnerwlan troops or,
namely, the foods listed on the service command menu for troopls.

The first circular on prisoner of war feeding was published I July 1944.21

This circular was not very forceful. Some of the pertinent provisions con-
tained therein were:

* *...In no case will the issue of critical or rationed items exceed quantities stipu-
lated in the Office of The Quartermaster General master menu ...

The menu board may find it necessary to alter the percentage of increases, de-
creases, or the deletion suggested, based upon experiences in feeding the prisoners in their
p•rticular camp. If, for example, it is known that prisoners will consume the regular
post menu issue of apple butter, beets, carrots, or tomatoes without waste, the regular
issue should be made. The value of the garrison ration must not be exceeded, how-
ever . ..

Thus, it can be seen that no restrictions of consequence were made. As long
as the prisoner of war menu did not exceed the value of the garrison ration or
the amounts of rationed items on the Office of The Quartermaster General menu,
it was satisfactory. Also, it can be seen that in some instances prisoners of war
could be fed a ration equal or greater than that of United States enlisted men.
This was found to be true in some cases. In 1945 four circulars on prisoner
of war feeding were published, namely, Army Service Forces Circulars 39, 72,
150, and 191. Parts of the first three circulars were in effect at the same time;
this caused confusion.

It can be safely said that serious, effective attention on a wide scale was never
given by anyone to the maximum usage of noncritical foods in prisoner of war
feeding until the following occurred: First, the Allied armies overran prison
camps in Germany and found in them starving, malnourished prisoners of war,
Americans and others; second, civilians in the ITnited States protested vigor-
ously when they learned through newspaper accounts and radio commentators
that, t-he German prisoners of war were being fed a diet luxurious in comparison
with the one they (housewives) could provide for their families. Response
by the War Department to the foregoing protests was immediate: All agencies
involved in feeding the prisoners of war were instructed to cut the use of
civilian-scarce food to a minimum and to substitute civilian-plentiful food.
The Geneva Convention was reinterpreted by joint agreement of the Office of
The Surgeon General, Office of The Quartermaster General, and Office of The
Provost Marshal General, with concurrence of the Commanding General, Army
Service Forces, as follows: The word "equal" does not mean "identical," there-
fore, if American troops were fed 100 gin. of protein in the form of grade A
beef, while German prisoners had to be fed the same amount of protein, it did
not have to come from the same part of the carcass. Furthermore, while troops

2 WD POw Cir 35, 1 Jul 44.
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were authorized from 3,600 to 4,000 calories per day their actual consumption
was a function of their energy requirements (the work they did) and might be
considerably lower than the authorized figure. It was, therefore, agreed to feed
prisoners of war in terms of their energy requirements and to feed them low-cost
nonrationed foods which were nutritionally adequate, as determined by ac-
cepted American standards. (See Army Service Forces Circular 235, 1945.)

In haste, as a stop-gap measure, Army Service Forces Circular 150,
27 April 1945, was written, principally by the Office of The Quartermaster
General, and dispatched to the field accompanied by a menu guide for prisoners
of war. This circular and menu required that use be made of the following
or similar items: pig's snouts, pig's feet, pig's tails, green bones, hearts, and
similar items of meat in amounts not to exceed 4 ounces per man per day (this
did not mean inedible meat), bread in amounts up to 130 pounds per 100 men
per day and flour in addition. They would not eat this much bread. No sub-
stitutions were permitted. This resulted in a sad state of affairs: (1) The
items specified in the menu could either not be obtained at all by market centers
or in only limited quantities, (2) inability to obtain the foregoing items resulted
in an inadequate diet, and (3) some thought the dietary standards were too
low when, as a matter of fact, this was not the trouble-the trouble was in the
unavailability of foods and a poorly planned menu. Soon there were reports
of prisoners of war fainting on the job, inability to meet established work
quotas, and loss of weight. Then the public again bombarded the War Depart-
ment, this time the letters stating, in effect, that to starve the Germans was
to lower ourselves to the same level as the Germans who starved their American
prisoners in Germany.

At this point, a joint meeting of representatives from the Office of The
Quartermaster General, The Surgeon General, and The Provost Marshal Gen-
eral was held to consider what could be done to feed the German prisoners a
nutritionally adequate diet with noncritical items of food. This meeting was
called by the Office of The Quartermaster General. It marked the first time
that joint consideration by all interested agencies was given to the prisoner of
war feeding problem. Preceding this first meeting most of the directives on
prisoner of war feeding had been written by the Office of The Quartermaster
General with the approval of The Provost Marshal General. In this joint
meeting several decisions were made:

1. To have teams make brief surveys of the status of prisoner of war sub-
sistence--the teams to consist of representatives of The Surgeon General, The
Quartermaster General, and the Director of Food Service from the headquarters
of the service command in which the surveys were conducted or, namely, the
First, Second, Fourth, Fifth, and Sixth Service Commands;

2. To have a committee review existing Airectives on prisoner of war feed-
ing and to formulate recommendations concerning them; and
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3. To have a committee make a survey of pre' 1ous surveys of Prisoner
of war feeding and to render a report thereon.

There were, therefore, three committees at work simultareously: (1) the
survey teams at work in the service commands; (2) the committee to review
existing regulations; and (3) the conimittee to review reports of previous stir-
veys, which had been conducted by both nutrition officers and food service
officers. The findings of all these committees were briefly as follows: The
committee surveying prisoner of war camps in the Zone of Interior found, in
general. noncompliance with the existing directives. The committee which
studied existing directives found that specificity was lacking and the riere
existence of such a large number of directives confused the officers in the fiehd
responsible for implementing the directives. The report of the committee to
review previous surveys revealed that the findings of the committee working
in prisoner of war camps merely substantiated previously reported findings.
These committees brought to a focal point conditions of lo tg standing pertain-
ing to prisoner of war feeding. Not of minor importance was the sale of scarce
food items not, available to the civilian public from the post exchange to
German prisoners.

The second joint meeting of representatives of the interested agencies was
held to discuss the results of the survey and to map out the general plan for a
single new directive to supersede all existing directives. The real problem
was one of policy on nutrition standards for prisoners of war. The Office of
The Surgeon General contended that the terms of the Geneva Convention
article were met when the standards of the National Research Council were
attained and that prisoners of war should be fed according to their degree of
activity. These two contentions were upheld and became a part of the directive,
Army Service Forces Circular 191, 29 May 1945.

The directive stated specifically the duties of all concerned with the feeding
of German prisoners of war. Some of the more important duties to be dis-
charged by the Medical D)epartment through nutrition officers in conformance
with Army Service Forces Circular 191 were: to assist in the formulation of a
service command prisoner of war menu: determination of the caloric expend-
iture of energy by plrisoners of war-the results would indicate to the sales
officer the amounts of food to issue: and frequent inspection of feeding and
sanitation. The provisions of this circular were carefully worked out and,
with a few exceptions, proved satisfactory.

The Nutrition D)ivision, Office of The Surgeon General, published a set
of criteria by which prisoner of war canips could estimate the caloric require-
ments of troops and by the simple process of periodic weighing could determine
the adequacy of the ration issue.

It should be made clear here that the key to feeding the prisoners properly
with food not in short supply was a well-planned menu comp, ied of food
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procurable by market centers in proper amotunts. Procurement of food items
not commonly used in GI rations was very difficult, as aforementioned, for
market centers to effect. For example, to procure enough pig's tails to make
one issue of them to German prisoners of war was an almost insurmountable
task, particularly when the number of German prisoners of war to be fed was
large. Many items of this sort were never used; instead other meats (non-
rationed) such as fish, bologna, et cetera, were issued. There was a lag period
between the time when the circular was written and when procurement could
be effected. As soon as procurement "caught up- with the circular the plan
devised jointly by the Office of The Surgeon General, the Office of The Quar-
termaster General, and Office of The Provost Marshal General worked
satisfactorily.

Everyone who assisted in writing the directive was cognizant of the fact
that the circular could not possibly be perfect. In order to find out as soon
as possible its faults and to correct them a study was to be conducted in
prisoner of war camps by a survey team planned as soon as Army Service
Forces Circular 191 was put into effect. The teams consisted of representatives
from the Office of The Surgeon General and the Office of The Quartermaster
General. Surveys were made and reported but the number of recommendations
was small. V-J Day occurred before action could be taken on these recom-
mendations. V-J Day had an immediate effect on the whole outlook of prisoner
of war feeding inasmuch as plans were made at once for the return of the entire
number to Germany by March 1946.

A record to indicate what the German prisoners of war needed, on the
average, is as follows: a ration providing 3,400 calories was usually sufficient;
a ration providing as much as 4,000 calories was permitted for prisoners of
war laboring in lumber camps, in beet harvest, or in other arduous work when-
ever it was determined by the proper medical authority that there was a need
for it; a low-calorie ration, 2,500 calories, was issued to those German prisoners
of war who refused to work. To some it may seem that the German prisoners
of war were overfed. The fact that they afforded the primary source of labor
in Army camps, harvest fields, pulpwood mills, and other locations should not
be overlooked when considering whether prisoners of war were fed too liberally.
To produce efficient work any personnel must be well fed and it was on this
hypothesis that the Office of The Surgeon General recommended feeding of a
ration equal calorically to the caloric expenditure of energy.

CIVILIAN FEEDING IN LIBERATED
AND OCCUPIED AREAS

With the cessation of hostilities in Germany it became the duty of the
Army to maintain law and order and to prevent the spread of disease. The
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food p)roblem in Europe was acute. The ()flice of The Surgeon (ieneral supplied
five nutrition survey teanis for the lmUirpose of appraising tihe nuttritioiial state
of the civil populat ions in tile occupied count ries. The purpotwe of this appraisal
was to determine the ninimum food requirements for all groups of the poplula-
tion. It was believed that only by this technique could the inadequate Supply of
food be distributed equitably in the best interest of the Army, and also the
quantity of food available through all sources. including the black market, be
estimated. Invariably, actual measurement of people showed 500 calories more
food intake than agriculture supply surveys indicated was available. Failure
of populations to lose weight proved the correctness of tie survey findings and
saved millions of dollars in rations. By 15 August 1945 more than 40,000
people had been examined in Germany. This group was a carefully selected
miniature sample of the population of 20 of Germany's most. important cities.
A similar procedure was planned for ,Japan, provided the food supplies of that
country were inadequate to meet tihe needs of the occupying forces. there was
no effort to supply an optimal diet to these people but rather to sup)ply a diet
which would p)revent civil unrest, the spread of disease, and would allow the
civil popiulations to carry out such work as might be necessary for the effective
running of the country by Anmerican forces. Further details of this program
and the nutritional state of civil populations in occupied countries will be
found in another volume in this series.

REGIONAL FOOD HABITS AS RELATED
TO FOOD ACCEPTANCE

Food acceptance is tied tip with many factors which are largely psychologi-
cal-the strongest is probably the food habits of the family from which an
individual comes. Ifere, unfortunately, methods of food I)rep)aration, good
or bad, play a significant role. Food habits of a locality in the United States
are undoubtedly based on two major factors: (I ) the predominating nationality
of the country from which the people come, and (2) the food available in the
community. Even in the latter case tihe methods of preparation characteristic
of the nationality of origin modify the use of the abundant foods of a region
and introduce a secondary factor in the acceptance of the same foods by persons
of another region.

Factual evidence of the effect of previous food habits on the acceptance
of food in the Army is very limited. The failure to accept new foods or methods
of preparation is so much more obvious that it is much eaisier to notice and
relate than the lack of effect or accep)tance after a l)eriod of exposure to

particular foods.
An example is the method of preparation of a meal at Fort 'Meade, Mary-

land, where parts of two companies messed together--one largely from the

New England States with a New England mess sergeant and the other from the
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South with a mess sergeant from the same region. The mess sergeants super-
vised the cooking on alternate days. In a survey of the mess it was noted that
the consumption of food was greater by the men from the region from which the
mess sergeant came on the days he was in charge of the kitchen.

There were many cases of failure to accept fresh vegetables other than the
standard potatoes, tomatoes, corn, string beans, spinach, and cabbage. In some
cases even some of these foods were not accepted. In the case of other vegetables,
they were well prepared even when the cook knew that only a small portion of
the quantity he was preparing would be eaten, the rest to go into the garbage
or elsewhere if the garbage can wias unler close scrutiny.

Regional food habits are very definite with regard to certain basic carbo-
hydrate foods--rice and potatoes, and individual foods-cornbread and beans.
Lamb, or as it is usually called, mutton, is also a regional problem. In thiý
latter case the difficulty in acceptance may be due to the small size of the bulk
and consequently the difficulties of getting full-sized slices of meat.

At times variety or greater profusion of so-called acceptable foods was
resorted to when all that was needed was a slight variation in method of
preparation and good cooking.

The psychological conditions under which food is eaten plays a part in food
acceptance. It has been noticed in Army messes that were not consuming certain
foods satisfactorily that, while at most of the tables there would be considerable
waste, at an occasionat table there was no waste and the serving dishes were
completely emptied. One possible explanation is that someone showed an
interest, no one objected, and the rest fell in line. This is, in effeci, the condition
that determines the food habits in youth.

From a national point of view, a British officer engaged in studying the
nutritional problems of the Royal Air Force told of the delight certain Royal
Air Force troops had in our rations when they first lived on them. Later their
established habits prevailed and they insisted on returning to British rations.

It is obvious that regional food habits, in the broadest sense, are a factor
in the acceptance of foods and that such habits persist for a long time. The
opinion has been expressed that the soldier after a year or so gradually becomes
accustomed to the foods he obtains in Army messes and accepts them.

There are two or three phases of the extent to which regional food habits
interfere with or promote the eating of basic foods or unusual foods: (1) when
they first are presented or after they have been lpresented for a relatively short
time, and (2) when they have been presented for a season or longer. The ulti-
mate test. of acceptance might well be when two foods or methods of prepara-
tion are presented simultaneously and the individual eats the new food or
method of preparation in preference to the one to which he was previously
accustomed, or at least 50 percent of the Iime.
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Since previous food habits do influence acceptance of food. at least tell-
porarily, profitable studies might well be conducted with individuals from
different, regions on such questions as to the best methods to modify acceptance
of foods, the classification of foods and methods of preparation that present
the least and most difficult problems of acceptance, the extent to which texture
(fine, coarse, soft, or hard), color (colorless, colored, and the kind of color),
and flavor (acid, sour, sweet, strong, milk, highly flavored, or bland) affect
acceptance, and which of the factors have the greatest influence. Along with
such studies could well be included studies of the qualities of food that promote
the acceptance of the same foods for long periods of time and those that cause
early dissatisfaction and even rejection under conditions of monotony. While
subjects from the United States are rather well conditioned to variety there is
evidence that some types of food are acceptable over longer periods of time than
others. Results on studies of the effect of regional food habits in relation to
food acceptance can be useful in the development of a sound nutritional pro-
gram for the country as a whole. They should reveal nutritional deficiencies
and their causes. As a member of the Food and Agriculture Organization of
the United Nations, the United States agreed, at the first conference at Quebec,
Canada. "to take all measures within its power to raise the level of nutrition
and the standard of living of the people under their jurisdiction" and "to report
to one another . . . on the measures taken and progress achieved."

THEATERS OF OPERATIONS 24

Overseas Problem
The feeding of the soldier in the overseas areas was essentially one of

supply, experience of mess personnel in the preparation and serving of the field
ration, and the use of the packaged rations, C, K, and five- or ten-in-one. The
character of the rations was determined in the Zone of Interior. Supplemen-

tation of the ration from sourccs within or near the field of operations was not
the policy of the Army. In the (China-Burma-India theater, this policy was
niodified to some extent before supplies of the B ration reached the authorized
level. Troops were fed the British field service ration, supplemented by fresh
supplies pturchased locally and by available items of the B ration.

The basic major difficulty in the adequacy oi the diets was failure to con-
serve the food availabhe, whether the field or B ration or the packaged rations.
The length of the supply line and the rapid movement of troops into new areas,
which characterized amphibious operations, resulted in unbalanced rations.
The rations were unbalanced in relation to the articles of the ration, more than
in actual nutritional adequacy. This was not true of the packaged rations,

214 This section was prepared by Dr. Audrey A. Bill from historical reports and other archival

material.
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which were units in themselves but also restricted in caloric content. The
problem of acceptance was more pronounced, however, with the packaged ra-
tions, which were planned for short periods of time. Their convenience in
transportation, distribution, lack of need for kitchen facilities for preparation,
and relative nonperishability or difficulties of supply resulted in their continu-
ous use, without relief with the 11 ration, for longer periods than contemplated.
Under these conditions the soldier chose the parts in which he was most inter-
ested and discarded, bartered, or gave away the others. The result was a low-
ered caloric intake and some slight malnutrition.

Nutrition in North African Theater 2a

The Consultant in Medicine, Office of the Surgeon, Headquarters, North
African Theater of Operations, functioned as the nutrition officer from 3
January 1943 until the responsibility for this subject was transferred to the
section of preventive medicine on 1 August 1944. At the time of his arrival at
Allied Force Headquarters in Algiers on 3 January 1943, the American forces
in North Africa had been engaged for less than 2 months. A short review of
the tactical situation as it existed at that time will aid in the understanding of
certain of the problems of nutrition encountered by the American forces in
forward areas.

In the original planning for the OPERATION TORCH, it was con-
templated that while there would be a considerable number of personnel of the
Air Forces east of Algiers, the Ground Force component in that area would
be relatively small. However, due to changes in operational plans, by January
the bulk of the Tactical and Bombing Air Force, one regimental combat team,
and numerous smaller units were in Eastern Algeria and in Western and
Southern Tunisia; one regimental combat team was guarding the line of
communications from Algiers to Souk-Ahras: and II Corps and its attached
troops were moving into Southern Tunisia. This meant that a sizable incre-
ment of the American forces in North Africa were east or south of Constantine,
Algeria. As far as supply lines were concerned, 3 small, frequently bombed
ports (Bougie, Philippeville, Bone), 1 single-tracked railroad from Oran to
Constantine, and 1 fairly good road from Algiers east were available for
supplying this force and for the British First Army and troops along the line
of communications. The American supply lines which stretched primarily
from Casablanca and Oran were long and tenuous, and it is not strange that
during this period of time the combat forces operated on a "shoestring" basis
insofar as supplies were concerned.

26 This section Is based on material submitted by Perrin H. Long, formerly Colonel. MC. Consultant

in M'edicine. Office of the Surgeon. Headquarters. North African Theater of Operations. Material was
originally presented in Long. 11. H. : The History of nutrition in the North African Theater of Opera-

tions. 3 January 194:1 to 1 August 1944. HI): 314.7-2.
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In the course of a tour of inspection of British hospitals in North Africa
made by the consultant in medicine with the British consulting surgeon and
physician from 13 to 20) January 1943, complaints were heard from American
troops albut their rations. Many of them were receivinig the British Composite
Pack which they stated did not "fill them up' and which contained items
foreign to the American dietary and, hence, disliked. The C and K rations
also came in for criticism because of the tastelessness and their monotony.
However, on this trip no evidence of nutritional disturbances were seen in
American troops.

During a tour of inspection in II Corps which was made in February 1943,
the Consultant in Medicine, North African Theater of Operations, heard further
complaints about the inadequacy of the "Compo." C, and K rations which
were being issued to American troops. During this month, reports began to
reach the Office of the Surgeon, Headquarters, North African Theater of
Operations, from Ground and Air Force units concerning alleged deficiencies
in the rations which they were receiving. However, it was not until April 1943
that. evidence was obtained by the Consultant in Medicine in the course of a
tour of II Corps, in Northern Tunisia, of the development of definite nutritional
disturbances in the troops of that Corps. He observed that instances of
avitaminosis had been noted in p)atients received from II Corps. As far as
could be ascertained, these disturbances occurred in individuals who were sup-
posed to be on full C rations, but there was no way of telling whether or not
they had consumed their rations. There seemed to be general agreement
among those concerned that cold C rations were unpalatable for prolonged con-
sumption and if the statements of the enlisted men were correct, cold C rations
produced certain digestive disturbances. Because the problem involved various
interested sections of the headquarters and because of its importance, he recomi-
mended that a board consisting of representatives from G-1, G-4, the Quarter-
master, the Surgeon, and an infantry battalion commander from either the 1st
or 9th Divisions be created for the purpose of ascertaining the facts and
making recommenlatiois concerninig the diets of combat troop)s.

The recommendation in respect to the forming of a board of officers to
survey the rations was favorably considered by the Surgeon, North African
Theater of Operations, and was forwarded as a memorandum to the I)eputy
Theater Commander on 15 May 1943. It was returned with the -4ug,,estion
that rhe difficulty lay in the miisuse of the C ration, rather than with the ration
itself. In his reply the Surgeon, North African Theater of Operations, pointed
out that this was well understood by him, and that his proposal was in part
made to explore methods by which the. responsibility for the proper use of
rations could be imlpressed upon the command, as well as any other methods
which would result in an improvement. of the nutrition of troops in combat.
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The Deputy Theater Comnmander was not imnpressed by this reply and the
board was not appointed.26

Late in May 1943, as a result of discussions which had taken place in the
conference of tC , Chief Administrative Officer (British). Allied Force Head-
quarters, the I)eputy Theater Commander suggested to the Chief Administra-
tive Officer that a joint Anglo-American committee be set up to explore the
possibility of devising a common Anglo-American ration scale for Allied Force.
The Chief Administrative Officer acceded to this request and the following
committee was appointed:

Brigadier I. M. Hinde, O)BE, DST (Chairman)
Col. T. Young, I)DH, Allied Force
Lt. Col. E. R. Herbertson, ADST
Lt. Col. R. F. Locke, QMC, North African Theater of Operations
Lt. Col. Perrin H. Long, M'C, Consultant in Medicine, Allied Force, and
Capt. P. F. Stannard, RASC (Secretary).
After a considerable amount of work upon the part of British and Ameri-

can medical officers in the Allied Force Medical Section, an agreement on a
common ration scale was reached and presented to the committee. The circum-
stances surrounding this agreement are perhaps best described in a report en-
titled "A Personal Memorandum Upon the Nutritive Value of Existing and
Proposed Army Rations, Together with Comments upon the Utilization of
Rations in NATOUSA and the Adequacy of Existing and Proposed Rations"
which was made by the Consultant in Medicine to the Deputy Theater Com-
mander on 29 June 1943. The common ration scale suggested was considered
possible of implementation without sacrifice of American dietary standards.
The common ration was broken down into its components and was finally
approved by the whole committee and forwarded to the Deputy Theater Com-
mander on 28 July 1943. This ration was never adopted because at the time
it was made, the two branches of Allied Force were separating into their com-
ponents, and each was developing its own line of communications and sources
of supplies. The introduction of the common ration at this point probably
would have increased the difficulties which each force was experiencing in the
problem of procuring and distributing rations. It was, however, an interesting
idea and one well worth considering, even though it was never realized.

The period between the end of the Tunisian campaign and the amphibian
assault upon Sicily was one of intense activity, especially in the Eastern Base
Section, as men were being trained and retrained and supplies were being built
up in "dumps" for use during the coming attack. It is not surprising there-
fore, that the B ration became unbalanced during this period of time, and that
by July due to "elimination and substitution" of the various items, the caloric

"- Annual Rpt, Starg NATOUSA, 1943. HD.

346336 O-55----9
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value of this ration had fallen to a level which fluctuated between 1Lso and
2,700 calories per day, with the average daily ration for that month having a
value of 2,400 calories. IDuring this time three divisions and attached
troops, which had been engaged in Tunisia, were undergoing amphibian train-
ing in the course of which emergency C and K rations were used. 1Thm. when
11 Corps entered Sicily, a number of its component troops had been for a
considerable period of time on rations which were deficient in calories.

The troops had better and more varied food during the 3S-day camipailn in
Sicily than at any other period of combat up to that time. This resulted from
the fact that five-iu-one rations were widely used, a considerable number of
first-class German rattions were capttured, lemons and certain other fresh fruits
and vegetables were fairly abundant and were pr)cured in considerable amounts
in one way or another. Because the campaign was short and troop) reliefs
frequent, the individual soldier had an opportunity -to stoke ul)" in a manner
which had been denied him in North Africa.

I)espite the fact that there had been some imiprovement in the, level of
nutrition in the ground combat troops engaged in the Sicilian camp)aign, reports
of varying degrees of un(lernutrition were constantly being received from com-
1)onents of the Army Air Forces, together with requests that multivitamin
capsules be issued to these units. During the absence of the Consultant in
Medicine in Sicily, the Surgeon, North Africa,, Theater of Operations, took
cognizance of these demands, and upon his recommendations, the issue of such
vitamin concentrates was authorized in Section 11I, NATOUSA Circular 153,
7 August 1943. The phrasing of this section in which it was stated that no
requests for vitamin concentrates would be submitted until "a medical officer
or nutritionist has analyzed the diet provided from the menu in use," produced
many administrative difficulties because it was ob)vious that a unit medical
officer who lacked scales and nutritional charts and tables would have a diffi-
cult time in analyzing the diet of his unit. This, coup)led with the fact that
vitamin concentrates were frequently in short slu)ply, made their distribution
a l)roblem. At about this same time, and without consultation with or advice
from the Consultant in Medicine, Section III, NATOU"SA Circular 164,
29 August 1943, which directed that the part of War I)epartment Circular 208,
1943, dealing with the percentage reduction in rations would be in force ill
the North African Theater of Operations, was issued. This action was ill-
timed and badly conceived b)ecause it not only cut down the caloric value of
tile total rations for any one unit, but also, as it was shown later, penalized the
soldier in combat severely.

The opening of the campaign on the mainland in Italy with its attendant
logistic piroblems created an unbalance in the rations. This was due to the fact
that the bulk of the ground forces was removed from the mneighborhood of the
fixed bases in North Africa, large numbers of service forces were likewise sent
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to Italy, the tactical air force, which when Sicily had been secured had moved
there, quickly followed the ground forces into Italy, and the strategic air force
moved from its bases in North Africa to the eastern side of Italy. These move-
ments of large numbers of men and supplies necessitated the building up of
new lines of communications and of new "dumlps" in remote and often in-
accessible places. It soon became apparent from reports reaching the Office
of the Surgeon, Headquarters, ýNorth African Theater of Operations, that. the
rations in certain parts of Italy were badly unbalanced and that nutritional
disturbances were occurring. In November 1943, the theater was fortunate
in having as its guest Col. Paul E. Howe, SnC, then the nutrition officer in the
Office of The Surgeon General. Colonel Howe, in company with the Consult-
ant in Medicine, made a tour of inspection, in the course of which studies upon
nutrition were carried out in the base sections, Fifth United States Army and
in the Fifteenth Air Force. It was concluded that the ration as issued to
troops in the Fifth ITnited States Army during the past 3 months had been
inadequate. This was demonstrated from calculations of the nutritive values
of the rations as issued and from evidence of weight loss and other nutritional
deficiencies which had been noticed especially in forward divisional troops.
It w:i realized that this inadequacy had been in part. the result of the tactical
situation, in part the result of difficulties and failures in transportation, and in
part the result of the increased nutritive requirements associated with cold, wet
weather.

The recommendations made on the basis of these studies reflect the nature
of the observations made. In order to improve conditions found in the Fifth
United States Army, it was advised that hot food be supplied to combat in-
fantry for at least one meal a day whenever tle tactical situation permitted
the use of stoves; that unit commanders be impressed with the necessity for
the consumption of "Lemon Juice Powder Synthetic," a chief source of vitamin
C; and that, because of nutritional inadequacy, C and K rations which were
used of necessity under certain combat conditions not be utilized without sup-
plementation for more than 3 days. Because of the estimated daily caloric
requirement of Fifth United States Army personnel at that time, it was recom-
mended that five-in-one ration be issued to 4 instead of 5 men per day. For
the same reason, it was suggested that ten-in-one ration be issued to 8 men
daily. Issuance of the full allowances of food for B ration was advised, in-
cluding all components necessary to make bread when bread per se could not
be provided. Supplementation of B ration was considered necessary for serv-
ice troops involved in strenuous work. It was deemed desirable that a nutrition
officer be provided for duty with army troops and that one be assigned to each
corps. Nutritional rehabilitation was urged for organizations which had been
subsisting continuously or largely on C and K rations when troops were with-
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drawnu iln reser~lve 1)05t ins or regrou)ui ug a reas. For thIiis pur-pose. B~ rat ion.
supp~lIemlented for strenu lous wo rk, w~as adlv~isedl.

Ini')lmnis in unitrt ion of Armyi Air l41orce tr'oops Whliich were disclose4-d by
t hese studi~ies includ~ed t hose whinc arose front imiproper' sitbst itluth"io and
eliminations of rat ion Collilpouieiits! of 11 rat ion. H ea vy bomiber groups were
voluntaril , eliminiiat ing "gal5-produciti g colil I )oielit of t lie diet suchi as cabbaige.
hea us, etc .." fromt thle rat ion consumied because of gastrointestinal dIiscomnfort
durin~g longr miio5iiis. '[lie caloric v'alue of tile rat ion consumed -was thereby
lowered. and( weight loss enlsuedI. Alissiolis of 7 to S hours iti lengthI made it
inilossible for tighter jhi ts to eat for that period of tinue and as for botitber
personnel duiring such lengthy imissioins, "the c-old . . . mtakes it difficult and~
dangerous to open 'W rat ions because fingers are frost bitten qutickly at such
alltitudes." In a reas out of niormnal lines for supplyl, A rinl Air Force units
had1( to subisist on emergency rathions for p~er'iods upl to somle S' months at a t inie.
M~enus were scarce in some unitsN. and there were diflicult js due to pwerentage
reduc(tionilli rations.

1 poni receiving the rectiniiendlat ions miadIe onl the basis of these stutdies,
thle Surg~eoll. North Africanl Theater of O perat ions, sent a Iiieiiioranduiii out -
lining thle damage whichi was resulting from the percentage redIuct ion in rat ions,
to thle D~eputy Theater Comimander. Trhe latter, a fter a catreful vonsidlerat iont of
all of the factors involved, calledI a meiet ing of tile Ch'Iief of Staff, tile Quarter-
master, and the ( omsultant in Mfedicinte, North A frican Theater of Operat ions.
In the course of the nmeeting the (decision wits taken not only to (10 away wvith
the percentage reduction in rathions, hut also to act ivat e that part of War 1)epart-
mient Circular 208, 194:3, which p~ermnitted the (drawing of excess rations und~er
special conditions,. rhie immnediate promulgation of this policy in the theater
wats welcomed by all who were engage1 hin heavy wvork. It wvas at step inl thle
right direction towards providing a itiore adlequate (diet for members of units
whose duties were of a strenuous nature.

In .January and1( February 1944, tihe Chief ~Nutrition O(Weer, Offce of the
Chief Surgeon. European Ti'eniter (of Operations (iA. Col. W1. It. Griffith,
SnC) , paid a visit to tile North African theater. Isk observations were
recorded in a repo itmade to tihe Surgeon, North African Theater of Operations,
on 18 February 1944 .27 "No evidence of iiitritioivil inadequacy ( v. as) olo.,eived ,"
However, it should he miade clear at this poinit that whenl Colonel Griffith wats
discussing "evidlence of nutritional inadlequiacy" in his report, hie was referring
to frank nutritional disturbances and not to weight loss, minor alnemias, et
cetera. It is also of interest to note that the forces onl the Anzio Beachhead
were subsisting onl emergency rations, while along the front west of Cassino,
B-type rations were inl general ulse, duie to thle stalemate inl that area.

", Gordon. J. F. : Histo ry of preventiv e meditet HeIn thiie Europeian Theater oif opeirat ions. United
States Army. 1941 1945. 111) : 314.7-2.
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There can be little doubt about the imiprovenment in the B ration as issued
in the North African theater during 1)eceniber 1943 and January 1944. Frozen
meat and butter were ordinarily available for three or more nieals a week, fresh
vegetables, nuts, and a certain amount of fruit became surplus as far as civilian
needs were concerned in Italy and North Africa, and( hence were procured by
the Army. Fresh eggs were also in fairly good supply. Local shortages in
certain items existed due to planning mistakes and to transportation failures,
but the bulk of the troops who were not actually in frontline duty received a
much more nutritious, palatable and varied diet than they had at any previous
period in the North African theater. That tilis was true was shown by a study,
initiated by the Consultant iin Medicine, North African Theater of Oi)erations,
of the nutrition of "trainees" in the North African Discipllinary Training
Center. The study was carried out by a board of medical officers during the
summer of 1944. The Disciplinary Training ('enter was at that time located in
a very torrid section of North Africa about 25 miles southwest of Oran, and
the "trainees" were being put through 16 hours of strenuous exercises each day.
One hundred general-service men were studied. The results of this study
were of interest because despite very heavy exercise over the 90-day period, the
average "trainee" iii the group) lost only :1 pounds of weight, none developed
anemia, and no other evidence of nutritional deficiencies was noted.

The situation in respect to rations for prisoners of war in tile North African
theater after the surrender in Tunisia, and subsequent to that time, was always
relatively good. Of course, local shortages in food did occur from time to time
when unexpected numbers of prisoners were taken, but this existed only until
they arrived at the permanent cages. The ration for prisoners of war was
essentially a modified American B ration with fresh vegetables and fruits added,
when such items were in surplus !n quartermaster supplies. The ration was
modified on a sliding caloric scale so that it provided between 2,500 and 3,000
calories a day for idle prisoners, and up to 4,000 calories a day for prisoners who
were engaged in strenuous labor. Sick, wounded, or injured prisoners of war
who required hospitalization received the diet provided for American sick,
wounded, or injured.

Another problem of rations which was of considerable interest in the North
f -ican theatcr was tha t (If the imospitat ration, Because of logistic reasons and

the tactical situation, the hospital ration was not widely distributed in the
early days of the theater, and was used only in the Mediterranean and Atlantic
Base Sections. The hospitals in Eastern Base Section were forced to use the
B ration. When(I dysentery and malaria bec(ame prevalent ini May and June
1943 it was noted that not only the B ration but also the hosl)ital ration was
inadequate because the content of such components as fruit juices, custards, and
cocoa was not great enough, and the desired special diets could not be prepared.
Coupled( with this deficit ill the content of the interesting itenisof these diets
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wats thle fact t hat as a result of the supply situnat ion whichl existed lin E~asterni
Base Secion. tile It rationi was shlo't III calori-es (tile to eliuinlat ionus and substi-
tut ions, a veraging buit 2,.5Mn calories at day during lit~tle, A1 ly. ugst, and1(
Septeiiber 1943. lin view of thIiis, and with the knowledge at hiand which hiad
b~een ,,Iue I tiedur11i ig the canilpa I gn In Sici ly inl respect to thed(1 ihciilt ies in plIacinig
the hospital rat ion where It Wats needed, it wvas decided to abndauoin this rat ion inl
thle North A frican theater, and as at sibt i)t utte, to lpro)'ihde thle B rat ion, plus1 at
p)urchase allowaiice of 35) cents a day perV patient with which to p~urchlase from
thle Quartermaster C orps those itemis necessary to p~rep~are thle required dliets.
This wits authorized lin Section 111, NA'I'( ASA Circular 179, 1:3 Sep~temnber
194.3, and was aniende(1 to inicliude pantients (K'ctilpyi g l)edls in dIispensairies, by
Section IN'. Nvirousk ('ircular 1s)(. it) ctober 1943.

lit general, it (-,iI be said that this plan wats satisfactory and especially so
in newly created base sections and in forward areas in which, as experience had
p~rev'iously shown, great difIficult ies wereV eiICoun1tered ilin maintaining the hios-
1)ital ration. It also) provided at means of augmentiing the stanodard 13 ration for
those p)atienlts who did not require special odiets, but lin whom a state of under-
mii ut tion hiad dlevelop)ed because of the p)rolonigedI consumpt ion of C , K, ten-in-
one, or unibalanced 11 rations. This sy'stemi of providling dliets for hospitalized
p~ersonnlel, while approved by Col. I;auil S. H owe, olio comie lin for at certain
amiount of criticism fromt It. Col. AV. H. Griffith. At the timle this criticismi
wats Made, part of it was Considered valid, bu~t that p~art which (dealt with the
automlatice Issue of the hospital ration was thouight unjiistihiable because exIperi-
ence within thle theater had alwavs denionstrated that the automiatic issueC
systemi for rations, sooner or later, broke dtown. It wats considered that the
plan for building upl the ration which had been devised, inet the conditions as
they existed in the North African Theater of Operations, and that these con-
ditions were different f rom those encountered by Lt. Colonel Griffithi in England.

One of the miajor disease problemis in the North African and Mediterranean
,rhemitet's of Operations wats infectious hepatitis, in which ai special p~robleml in
nutrit ion wats pr!esentedl because of the anorexia. naiusea, voiniting, and loss of
weight which are characteristic of the disease. It was notedl in the winter of
191413-44 that difficulties were beinig encountered in preparing appetizing and
tempting diets for these p)atients out of the itemis in the rations which were
available, a u~d k: at most of the patients convalescent fromt the (disease were
(definite]y *i vnderweight. Thait thiis sholoId ha ve occutrredl is not extraordinary,
if one remlemlbers, that Iniany, of tile patients wvere underweight *st tihe timte they
contracted inifectiouls hepatitis. lin a planned series of dietary tests which were,
carriedl out early in 1944, it wats shown thait patients with hepatitis would -onl-
sunie a oliet hiigh in certain proteinus andl carl-ohlyoratesi but low in faits, With
avidity. Further experiments showed that their dlislike of faits was prob)ably~
based onl thle fact that under thle condit ions which existed inl thle theaiter, faits
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were very likely to be slightly rancid, and hence not well tolerated by these
patients. As a result of these studies a special diet which contained "200 or more
grams of tprotein, 25 to 50 gin. of fat and 400 or imore grams of carbohydrate
was devised for patients with hepatitis. By special arrangements made with
the Quartermaster Corps, amounts of lean frozen beef and of dried skim milk
were obtained which were adequate to provide the protein component of the
diet, and patients with hepatitis had the first call upon all fresh fruits and
vegetables procured by the quartermaster. Proper menus covering a 10-day
cycle were prepared for the basic diet, and hospital dietitians throughout the
theater were instructed in its preparation. This diet was very successful (if
its success can be judged by its consumption) and was relished, with the result
that most patients suffering from this disease showed a gain in weight at the
time they left the hospital.28

The question of the waste of food was brought ont i- the report of IA.
Colonel Griffith "- and there can be no question but that much food was wasted
in the North African Theater of Operations. Two factors were responsible
for this waste : Poor menu planning and lpreparation of the ration as issued, and

the high percentage of unacceptable items within the B ration. Interested
members of the staff of the 17th General Hospital conducted a study in 1944
upon the acceptability of the ration as offered to patients. It is of interest that
sources of protein showed a very high percentage of waste. Hospital patients
were found to waste up to 25 percent of food offered, and ambulatory patients,
17 percent. A fresh educational campaign was found to reduce food wastage
markedly. It was concluded that: 30

These studies definitely Indicate that one evaluation of certain items of the Expedi-
tionary Force "B" Ration for temperate and tropical areas should be made. The
palatability and acceptability of the items just reviewed are low and the waste from them
considerable. It seems likely that the percentage waste noted for ambulatory patients
quite accurately reflects the waste occurring when the "B" ration is consumed by field or
service troops. Hence, the waste, in terms of total food and money value is enormous.
With a full realization of the difficulties of planning for procurements, processing and
distribution of the "B" ration, it Is still considered that an intransigent point of view
in respect to changing these items should not be taken, and that every effort should be
made by experiment and trial to replace them with satisfactory items In order that the
world's largest "swill" barrel may be eliminated.

Little can be said about this report because, first, it is true, and secondly,

the Quartermaster Corps had been long aware of the unacceptability of certain
of the items in the B ration, but had done nothing about them in the period
in which the Consultant in Medicine was acting as a nutrition officer in the

North African theater.

-' Ltr. Col M. H. Barker. MC. to Surg NATOUSA, 2 Nov 44. sub: Dietetic studies with suggestions
for Infectious hellati:.•. ill): 710 Jaundice.

':1 See footnote 27, p. 118.
a ETMD, NATOUSA, I Jul 44. HI): 350.05.
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The general level of the preparation of food ill the North African theater
was low, and menu planning was essentiallv a lost art. lit the 'recollections
and experiences of the Consultant in Medicine there were but three good messes
in the theater, and these were good becautse they were frequently illegal in
respect to the types of food servedl and because they had capable cooks. Tihe
fault for the poor planning and preparation of food can be about equally dis-
tributed among conmnand, nies, officers, and cooks. The higher echelon of
command in this theater, because of military exigencies, had little time to be
interested in the details of unit mess operations. Such personnel, because of
their position and responsibilities, usually ate in small well-operated messes.
On the other hand, many mess officers were inadequately trained for their re-
sponsibilities and lacked the fundamental knowledge required for excellent
mess operations. Few properly trained cooks were available, and these were
most frequently found in kitchens of higher echelons. Poor selection of menus
and poor preparation of food was generally responsible for the waste of food
which occurred in the North African theater.

In summary, it can be said that niany factors contributed to the problem
of nutrition in the North African theater. Among these were:

1. The use of canned rations which were unpalatable, monotonous, and
nutritionally deficient.

2. The misuse of emergency rations, a factor which was most difficult, to
eliminate, because logistically the compact emergency ration was the l)lanner's
delight, as so much else could be placed in the space which was saved by the
use of emergency rations.

3. The utilization for more than a year of the Expeditionary Force Menu
No. 1, B ration, which was finally shown in the Camp iLee, Virginia, tests to be a
deficient menu.

4. The substitution and elimination of items in the rations.
5. The inexpert, procurement of rations by mess officers.
6. The poor preparation of food.
7. The percentage reduction in rations for a 3-month period.

Nutrition in the European
Theater of Operations:"

A nutrition branch was established in the Division of Preventive Medicine
of the Office of the Chief Surgeon, European Theater of Operations, late in
August 1942. The branch began activities, therefore, early in the history of
the theater and at. a. period when the ration scale for troops in the European
Theater of Operations was still a subject of discussion. From that. time it set

"s This section is hased on mnaterial suimitted hy Wendell H. (;rlffith. formerly Colonel. SnC, Chief
of Nutrition Branch. Division of P'reventive Medicine, Offle( of the Chief Surgeon. European Theatý,r
of Operations. The material was originally p rmesnted its a part of Gordon. J. E. : History of pre
ventive wediclne in the Euroiwan Theater of Operations. U'nited States Arnmy. 1941-1945. HD:
:14.7 2.
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the dietary standards for rations provided by the Quartermaster Corps and
determined the nutritional needs of the Army personnel. The nutrition branch
grew with the theater, as did also the magnitude of its responsibility for the
nutritional health of troops and of hospital patients and the variety of its in-
terests in all phases of Army messing. It was recognized that the functions
of nutrition officers were investigative and advisory and that the accomplish-
ment of the mission of the nutrition branch depended upon complete coordina-
tion with commanding officers, responsible for mess operation, and with officers
of the Quartermaster Corps, responsible for the procurement and issue of
rations and for the training of mess personnel.

Activities of the nutrition branch centered on the preventive aspects of
sound nutrition but included the nutritional rehabilitation of malnourished
recovered American prisoners liberated from German stalags, a problem which
turned out to be one of the most important purely medical problems confronted
by the Chief Surgeon's Office, European Theater of Operations. Field tests of
the suitability of standard operational rations for combat troops in Europe were
planned and directed, an activity of especial importance in the case of the new
ten-in-one ration which had not previously been subjected to trial under field
conditions. As a result of these trials and of other accumulated experience,
pertinent recommendations were made concerning the composition of C, K,
and ten-in-one rations and particularly concerning desirable changes in the B
ration. The unofficial move to supply a so-called Americanized version of the
British Army ration to American forces in the United Kingdom was opposed
and new ration scales for troops and hospital patients were pioneered. A troop
rat-ion was described in terms of groups of foodstuffs, in accordance with their
nutritive significance, for the first time in a theater of operations of the United
States Army; and, for the first time, hospitals were issued a type A patients'
ration which did not require an added monetary allowance. The nutritional
welfare of troops in combat was constantly emphasized in theater directives
and by personal contact with officers of combat units. This was doubly neces-
sary because of the tendency to exaggerate the value of convenience of transport
and issue of operational rations with resulting potential damage to the nutri-
tional fitness of soldiers. This program, which was actively supported by
the Chief Quartermnaster, European Theater of Operations, was so successful
that the great majority of combat units received the modified type A ration
rather than C or K rations, even when in contact with the enemy. Nutrition
officers were particularly prominent in the supervision of special procedures
which were designed to maintain mess operation on a high level in the marshal-
ling areas from which troops embarked for the liberation of France. Partici-
pation in programs to prevent waste of food and to develop a sense of in-
dividual responsibility for proper eating was encouraged.
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TROOP RATIONS IN THE UNITED KINGDOM

riti.xh aml Rritih-American leatiot,.,. The first American units which
arrived in Northern Ireland on 26 .January 1942 were issued British rations and
were loaned British Army cooks who familiarized American cooks with the
ration components and with the stoves and other kitchen eqluil)uient. The same
pr(wedure was used as additional forces reached Ireland and( England. The
British flome Service ration included a cash element of 214d (pence) per dlay
which was used by British messes in the purchase of condiments and other
items. Tihis dietary was soon found unsuitable for the American Army and
the amounts of meat, grain products, sugar, evaporated milk, and dried fruit
were increased. Troop)s engaged in hard labor were authorized a 15-percent
increase in this augmented British or so-called British-Americati ration.

According to American standards and tastes, the British ration was un-
satisfactory because of its low caloric value and low content of milk, egg, beef,
pork, tomato products, canned fruits and fruit juices, and coffee. On the basis
of consumption, it failed to provide the levels of calcium, riboflavin, and ascor-
bic acid recommended by the National Research ('ouncil. The inadequacy of
the Home Service ration for British troo)ps was recognized by the British War
Office and improvements were made in 1943. The British-American ration was
more than adequate in calories but. was deficient in tomato products, fruits, and
fruit juices. Its nutrient supply was greater than that of the British Home
Service rat ion but, on a consumption basis, it failed to supply the recommended
levels of calcium, riboflavin, and niacin.

Early Ierelopment of the Almc.riean. Ration. American ration,; were
authorized on paper in February 1942 but no menu was pblished and troops
continued to receive either the British ration or the British-American ration.
The components of the authorized type A field rvtion were the same as those
of the garrison ration except that 4 ounces of wheat flour and 8 ounces of bread
replaced 12 ounces of wheat flour. The listing of the garrison ration as the
basic field ration in an overseas theater is inexplicable in view of the fact that
the garrison ration was designed for the calculation of the monetary value and
not for the issue of a ration. There was concern over the authorization of this
ration because of its weight (4.55 pounds) and caloric value (5.127 calories),
an(i in May a revise(d ration was l)ublished in which beef was decreased front
7.43 to 5.20 ounces, l)otatoes from 10 to 8 ounces, sugar from 5 to 4 ounces, bread
from 8 to 7 ounces, and flour from 4 to :3 ounces. These changes lowered the
caloric value from 5,127 to 4,562 but still ieft the ration far in excess of the
British Army ration so that l)ressure was continued to (lecrease the differenee
between the rations of the 2 armies. U'ndue attention was paid at this time to
the weight of the authorized ration and to the shipping which would be required
to transport it across the Atlantic. No consideration was given the fact that



UTRITION 125

le list of components did not constituce an acceptable ration nor the fact that
lie weights were not significant because boneless meat would be shipped rather
han carcass meat, dehydrated potatops rather than fresh potatoes, evaporated
nd dried mtilk rather than fresh milk, et cetera. ()n 28 July J94 2 the fi-st
lenui was p)ublished by the Office of the (Thief Quartermaster, Euro,'ean
'heater of Operations, and this served as the tentative basis of issue to units
djacent to the relatively few depots which were in operation at that time.
'he activation of quartermaster depots p)roceeded r:!)i dly during the ev'rly fall
nd units were transferred from the British-American ration to the Aniericim
ation accordingly. This changeover was nearly complete by the end of Octo-
er except for those units of the Arimy Air Forces which shared stations with
he Royal Air Force. At these stations either British or American rations
-ere iss;ted del)ending upon which force was numerically greater. It is inter-
sting that neither azroup was satisfied with the ration to which it was, uliac-
ustomed. American Air Force enlisted personnel at stations issued the British
ation (not the British-American ration) were particularly unhal)l)y and re-
uests foe sUlpplenmentation of the ration with canned fruits and fruit juices
.-ere not inf;,'quent. Supplementation in these instances was impracticable
nd was not approved. Fortunately this situation did not continue long be-
ause incoming Air Force personnel made possible the general issue of Amer-
,an rations.

The first menu for the type A field ration (Table 5). which was published
n 28 h1ly 1942 as a tentative basis of issue, was authorized by the Commanding
reneral, Eurol)ean Theater of Operations, United States Army, on 6 Septem-
er 1942. The letter of authorization directed that the services of the newly
ssigned nutrition officer would be utilized to make the best possible use of
iibsistence and that. the contents of the proposed menu should be modified
then justified by further study. It became the first duty, therefore, of the
utrition branch to determine the adequacy of the ration prescribed by menus
repared by the Subsistence I)ivision, Office of the Chief Quartermaster, Euro-
ean Theater of Operations, and to recommend improvements, if necessary.
'he reports of the resulting studies of the first menu authorized on 6 September
D42 and of the second menu (Table 5) authorized on 12 October 1942 paved
ie way for the subsequent complete revision of the ration scale upon which
iese menus were based. The reports, which were forwarded to the Chief
!uartermaster and whicl. served as a basis for the first of many regularly
-curring conferences at which theater rations were discussed and evaluated
tiring the ensuing 3-year period, eml)hasized the following points:

1. The caloric levels of the first and second menus were ap)proximately
,800 and 4,500 respectively, both of which were in excess of the actual energy
,quirement of troops. Adjustment of this level should not be accomplished
the expense of the nut rients of the ration.
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TABLE 5. NUTRITIVE VALUE OF TRooP RATIONS IN THE UNITED KINGDOM, WITH AND

WITHOUT CORRECTION FOR MINIMUtM LossEs DU'RING ISSUE, STORAGE, PREPARATION,

AND SERVICE OF FOOD'

British 2 Home British- United States United States United States
ration ration

Nutrients Service ration American August- Noember-
1942 ration 1942 Octoer 1942 December January 1943-

Ocobr192 1942 January 1945

Energy, cal ------------------ 3,060 4, 182 4,766 4,465 4,049
(2, 776) (3,704) (4,170) (3,940) (3,624)

Protein, gm -------------------- 96 124 149 136 130
(91) (118) (142) (129) (123)

Fat, gm ---------------------- 117 197 215 205 165
(97) (156) (164) (161) (132)

Carbohydrate, gm ------------- 406 478 557 519 536
(385) (457) (532) (494) (486)

Calcium, gm ------------------ 0.63 0. 77 0.88 0.87 0.96
(0.60) (0.73) (0.84)1 (0.82) (0.91)

Iron, mg --------------------- 19 25 2" 28 27
(18) (24) (28, (27) (25)

Vitamin A, I. U -------------- 3,050 1,233 1,503 2,474 2,448
(Animal) ------------------ (2,890) (1,170) (1,428) (2,350) (2,330)

Carotene, I. U ---------------- 4,647 9,695 9,638 9,842 11,482
(Plant) -------------------- (4,415) (9,200) (9,156) (9,360) (10,910)

Thiamine, Ing ----------------- 1.98 2.69 3.01 3.05 2.61
(1.50) (1.99) (2. 18) (2. 13) (1.88)

Riboflavin, mg ---------------- 1.83 1.97 2.43 2.42 2.40
(1.58) (1.71) (2. 11) (2.08) (2.07)

Niacin, mg -------------------- 20 24 32 28 27
(16) (19) (26) (22) (21)

Ascorbic acid, mg -------------- 100 147 134 164 167
(45) (69) (104) (97) (96)

'Uncorrected and corrected values represent "as issued" and "as consumed" values respectively. Corrected, or "as
consumed" values, are estimated by making the following deductions from "as issued" values:

a. Deduction of 5 percent to cover wastage loss during issue, storage, preparation, and service of ration components.
b. Deduction of 25 percent of meat and cooking fat which is assumed to be uneaten.
c. Deduction of nutrient losses.

The corrected value in the table is the value in parenthesis.
' This value was calculated according to the procedure used in estimating caloric values of U. S. Army rations. The

British War Office estimates the average value of the monetary allowance as 214 calories, thus increasing the total ration
value to 3,274. The energy content of the ration was increased 284 calories in May 1943 and an additional allowance of
200 calories was authorized troops unde. going hard training.

2. Forty percent of the calories were from fat, a large part of which would
not be eaten. Special measures to salvage unused fat were therefore necessary.

3. The substitutive table which was patterned after the one described for
the garrison ration listed vegetables, in general, as substitutes for plant sources
of vitamin A. In order to safeguard the adequacy of the ration it was essential
that substitutes for leafy, green and yellow vegetables should be limited to
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vegetables in that category. Similarly, substitutes for tomatoes should be
limited to tomato or citrus fruit l)ro(lucts.

4. Increased issues of fresh cabbage and potatoes, milk and tomato products
were necessary in order to provide an acceptable ration.

5. Menus should be used as an instructional medium for mess personnel
and should include data on methods of conserving nutrients during the prepara-
tion of food, on the necessity of complete utilization of the nutritionally
important foodstuffs, and on other l)ertinent phases of mess operation.

Wasýte of Food in. 1,942. D)uring November 1942 an extensive survey of
American units in the United Kingdom was made by representatives of the
Nutrition Branch. Office of the Chief Surgeon, of the Subsistence Division,
Office of the Chief Quartermaster, and of the British Army Catering Corps.
This investigation demonstrated that the issue of excess food was resulting in
widespread wastage because of failure to use the ration economically and to
return unused items to depots. It not only represented financial loss and the
futile transportation of supplies across the Atlantic but also had an unfortunate
effect on the British who were campaigning for the maximum prevention of
waste.

Revision of Ration Scale. On 12 December 1942 the chief of the Nutrition
Branch, Office of the Chief Surgeon, was specifically ordered to recommend
whatever changes in the current directives on rations were deemed appropriate
as a result of his investigations in the theater. As a matter of fact, the third
menu, published 22 December 1942, was satisfactory in most respects because
most of the earlier recommendations of the branch had been approved by the
Subsistence Division, Office of the Chief Quartermaster, and incorporated in
the menu. The caloric level had been decreased temporarily to 3,800 as a means
of emphasizing the necessity of complete utilization of the ration. None of
these changes were in accordance with the theater ration directive so that there
was need of a restatement of the basic comp)onents and allowable substitutive
items of the rations. Advantage was taken, therefore, of this opportunity to
describe the field ration in terms of food classes composed of nutritionally
similar foodstuffs. Substitutive items were rigidly restricted to those of
nutritional equivalence and both basic components and substitutes were limited
to those known to be available. The proposed new directive on rations was
published on 11 February 1943. Only minor changes in the troop ration scale
were necessary in subsequent revisions of this circular.

A verage Type A Mlenu. tn the Vnited fitnldoan. The composition of the
average type A field ration issued in the United Kingdom between 1 January
1943 and 1 February 1945 was adequate in all nutrients except riboflavin which
was 10 percent less than the recommended allowance. This was not believed
significant and there was no evidence of ariboflavinosis in the troops. It is
highly probable that 2.0 mg. of riboflavin daily are more than sufficient. From
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a practical standpoint it is very diffictult to provide this level even in a varied
diet containing meat, milk, and eggs without occasional servings of liver and
without riboflavin-enriched flour an(I bread. Worthy of emphasis is the fact
that United States A-rimy rations in the U nited Kingdiom contained neither
white flour (70 percent extraction) nor white bread. British flour (85 percent
extraction) and British bread were used and the constinption by the troops was
very satisfactory (0.424 pound daily). The average intakes of evaporated
milk and of dried egg were the equivalent of one pint of whole milk and of one
egg daily. Servings of cabbage and of brussels sprouts were in excess of
American food habits. The average daily issue of all fresh vegetables, other
than tomatoes and potatoes, amounted to 0.375 pound, 28 percent of which
consisted of cabbage and sprouts.

Hospital (PatieON') Ratimi. The first theater directive on hospital ra-
tions in February 1942 authorized one field ration plus a monetary allowance
of one shilling (approximately 20 cents) for the feeding of patients. Quar-
termasters were directed to procure the extra foodstuffs, requisitioned by hospi-
tal commanders, from "any available source." Later, hospitals were allowed
to purchase food sul)p)lies for patients from local civilian sources as well as
from the quartermaster. The monetary allowance was unsatisfactory in the
United Kingdom because of the very limited number of foodstuffs which could
be procured by local purchase. The theater abolished the monetary supple-
ment in February 194:3 and adopted a special patients' ration at the same time
that the revised troo)p ration was authorized.

In November 1943, the availability of supplies permitted revision of the
hospital ration scale and small increases were authorized in meats, milk prod-
ucts, fruit juices, and potatoes. These additions were offset by decreases in
legumes and grain and the energy content remained approximately 4,000 cal-
ories. Up to this time the majority of patients consisted of sick individuals
without particularly hearty appetities. As more and more wounded Air Force
personnel arrived in the hospitals, the ration which heretofore had been ade-
quate required supplementation. Provision was therefore made for significant
augmentation whenever necessary. Prior to D-day, increases were authorized
in the hospital ration in anticipation of the expected change in the type of
hospital patient. The greater appetite and food consumption of average battle
casualties compared with average patients is noteworthy.

The hospital ration in the United Kingdom was never the same as that
issued on the Continent because of the greater supply of fresh meat and vege-
tables in England. Menus described the regular patients' diet only. Provision
was made for modification of the ration issue whenever the need for special diets
increased above 20 percent. This was the case if certain hospitals specialized
in specific types of patients, such as those with hepatitis, with jaw injuries,
et cetera. Provision was also made for the feeding of soul), sandwiches, egg-
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hog, fruit juices, and coffee at airstrips receiving casualties by plane from the
Continent. Similar arrangements were made at so-called "transit hospitals"
receiving casualties ti ansported by water.

The special hospital ration used in the IUnited Kingdomn was coml)osed of
the items appearing in the troop ration, plus skimmed milk powder (for fat-
free diets), malted milk powder, egg noodles, brown sugar, canned soups,
purees, et cetera. It Supplied 100 percent more chicken and fruit juices, 65 per-
cent more milk. 20 percent more eggs, and 40 percent more fruit than the troop
ration.

IPlanniq for Ratioii. in Combait. The continuation on the Continent of
the excellent ration supplied in the United Kingdom was iml)ossible for many
months after the establishment of a beachhead. The enormity of the problem
of transport across the channel and from beach depots to ral)idly moving
armies demanded the temporary use of nonperishable, conveniently p~acked, and
easily prepared rations. Operational rations, such as C, D, and K. and the
nonperishable type B ration were already stocked in depots in the United
Kingdom. Because the latter ration consisted of more than 100 different food-
stuffs in as many different containers, the Chief Quartermaster, European
Theater of Operations, proposed the l)reparation of a so-called twelve-in-one
ration which would supply in a single box an assortment of type B coml)onents
sufficient for 1 day's supply of food for 12 men. Before more than a few units
of the twelve-in-one had been assembled, the theater was informed of the avail-
ability of the new ten-in-one ration in the Vnited States. The ten-in-one
al)peared to fiil the need for a ration intermediate between C and K and the
type B ration, and plans for the twelve-in-one were therefore dropped.

In order to familiarize the theater with the advantages or possible dikad-
vantages of operational rations, a ration board headed by the chief of the
Nutrition Branch, Office of the Chief Surgeon, was appointed in 1943 and
directed to conduct comprehensive field tests on rations which would be used
later in combat. In the first of these field tests it was noted that troops
remained in reasonably good physical condition during a 10-day period on C,
K, and five-in-one rations but that the rations were deficient in calories, espe-
cially for large men. The report listed the following recommendations: The
use of the D ration as a supplement only; the restriction of the use of C and K
rations to 5-day periods unless supplemented; the replacement of the wholly
unsatisfactory dextrose and malted tablets of the K ration with a desirable
confection: the replacement of the fruit powder component of C and K rations
with a source of ascorbic acid which would guarantee the utilization of this
nutrient; and, the addition of cigarettes, gum, matches, and toilet tissue to the
rations which lacked these articles.

The report. of the second trial noted the acceptable quality of the majority
of the components of the recently developed ten-in-one ration and the excellence
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of its packaging but emphasized its marked iMadetquac in calories ;:,:3h-,-3,400)
for troops during 15-day, maneluivers Ili Iloder:ltelv cool weather ( 35°-55° F.).
Tire following recommeidat ions were iade: Al i'l' 1cease in Cahloric valtie to
3,9000 calories a i limitation of 30 days in its issue anml of a total of 41) days in
tile issue of ten-iln-one and unslqlqemneented B ratiolnls: tile repladceiment of the
dehydrated baked b.,ans, the fortified fruit powders, the K-I biscuits, ald tile
dextrose and nialted milk tablets. anl t1ie addition of c'•'coia everage powder,
pea or bean soupl powder, extra cereal mixture with increased sugar in the
inixtuire, components for hot drinks twice daily, heating units, and extra
paper t issues.

The conception of the ten-in-ione ration was basic:-il- sound but it was
obvious that it was developed for use in warmer areas than Western Firope.
Because of tile demonstration of the marked caloric deficiencY of this ration,
the theater decided to use it omi an S-man lbasis or to supplement it with aodi-
tional food if it was issued on a 10-man basis.

Specific recommendations were made to the ('hief Quarternaster, European
Theater of Operations, with respect to feeding troops on the ('ontinent:
Shipment of bakery units and of fresh nieat to the ('olitilen l at the earliest
p)ossible moment after 1)-day so that the maxinmum period for stibsistenice of
troops on wholly processed rations (1), C, K, ten-in-one, and l1) would not
exceed 40 days: substitution of caimned roast beef or canoned meats for less
desirable components of the B ration: replacement of the butiter substitute:
modification of the ten-in-one ration , sutpplenmentation of C and K rattions with
miscellaneous nonperishable foodstuffs (sardines. peanuts, jam, et cetera) as a
means of avoiding monotony : supplementation of C and K rations with multi-
vitamins after 15 (days in the event these were the only rations available: and
provision of individual heating units, preferably tablets of the hexamine type.

These. efforts to improve the quality of processed operational rations were
supported by the Chief Quartermaster and were successful insofar as the
ten-in-one ration was concerned. The theater was informed in April 1944 that
the caloric value of the ten-in-one had been increased from 3,400 to 3,700 and
that. in future procurement in the United States the ration would provide :3,900
calories. These improved types were received before the termination of hostili-
ties on the Continent but iml)roved C and K rations were not available until
the later spring of 1945. Additional type B meat components, such as canned
beef and gravy, pork and gravy, sardines, et cetera, were received but not until
after the type 1, ration had been ;-eplaced by the A ration with its fresh food-
stuffs. Individual heating units of the wax candle type were received but were
little used because of their unsatisfactory character.

A supplementary ration for the nourishment of casualties ill beachheads
was essential because C or K rations were wholly unsatisfactory for this l)ur-
pose. The procurement of such "patient's operational ration" was one of the
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first activities of the Nutrition Branch, Office of the ('hief Surgeon. Tile
Office of the (Thief Quartermaster agreed to prepare cases, each containing
fruit juice, milk, sugar, and coffee for 20 men, if an equivalent ration could not
be procured from the United States. Subsequently, the 25-in-I hospital syp-
plenment was developed in the United States and was used with great benefit.
in Italy and in France. Procurement of this supplement from the United
States became impossible in the spring of 1945 so that an additional quantity
was assembled from sulpplies in the United Kingdom for use by the armies in
Europe.

In addition to the 25-in-I, a second sulpplement, the B-(' pack, was
requested by the theater and supplied from the United States. This unit con-
tained bouillon cubes and cigarettes and was designed for issue to aid stations.
These components were selected following a survey of battalion medical officers
in experienced divisions which had arrived in England from the North African
theater. The value of this sul,1plement was questionable, mainly because of the
successful provision of other nourishment to frontline units.

RATIONS ON THE CONTINENT
TFype C and K rations, sulpplemented with the I) chocolate bar, were used

on the (Continent until D)-day plus 5, at which time ten-in-one rations were
available for issue to troops in rear areas. The latter ration was widely used
until D)-day plus 33 when type B conm)onents were distributed. By D)-day phls
40 fresh bread and meat were issued in limited quantities. The supply of bread
increased rapidly as new bakery companies arrived and went into production.
The early establishment of bakeries on the ('ontinent and the nmovement of
these with the armies contribiuted immeasurably to the maintenance of the
nutritional health of the troops.

Operational rations were supplenmented with captured enemy foodstuffs
and with fresh vegetables and eggs which were surplus in many districts of
Normandy and Brittany. Shipments of potatoes and carrots were received
from the United Kingdom after 1)-day phi1s 90 and, at the same time, arrange-
ments were made with French authorities to obtain tomatoes, onions, celery,
and cabbage whmiever these were in surpluis of civilian re(luirements. The list-
ing of fresh meat and vegetables in imonthly menus of the modified type A
ration was possible starting with the September menu. It is estimated that
about one-half of the meat and vegetable issue during the fall and winter
consisted of fresh items. ('ombat troops and hospital patienits were given first
priority on fresh meats. The meat issue in the armies was augmented by the
cap~ture of large col1 storage plants well stocked with carcass beef. As an
illustration, the After-Action Report of the Third United States Army,
1 August 1944 to 9 May 1945, states that the army captured 2,600,000 poufnds
of frozen beef and 500,00M l)omids of canned beef, property of the German
Army, and issue to frontline troops was started at once.

.3463360 .55,. 10
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Vigorol•s efftorts were niade hY the Nutrittion Bratchl, ()ftice of the ('hief
Surgeon, and l by tiaIIy Qua rternIaster ('orps oflicers to liiiIIIIIze tile use of
operational ratiolls, except as eniergelicv irtiou is for frontfii , trloops. SuIl)plv
ohicers were iniclinedle to overcnli)pasize the coil ei Ielie of trilnspolrt an1td issuie

of tile ('. K, lil([ tell-ilM-oi1e IaltionS lit ti lies whell con veil ieltce wis not at tactical

Ileces-i ty. The julstifticut ion for tile uise of tile iiodlitied A ration with its hot.
varied meals did not depend oil a theoretical eftect 111)Oil l)llvsical titli.-, and
morale. Tiese positive effects were real and were recognized by tile personnel
of exp)erience(d divisions. Tihe cointrast between old and new coi~llblt (divisions
ill tills respect vis miost enlighltelitlin. Table 6i slhOws the proportional use of
oi)erationtal rations oil the ('onttilnent. The extent of issue of loliloperatiollal

rations to coilliblat, itus well as service troo)s)s, was imOst gratifying. It is sig-
nificant that tile Battle of tile Bulge, which occurred ill lilt area easily supplied
with A rati(onls, did not inlcrease tile issue of ol)e'Iitional ratiolls (D)eceniber
1944 and *Tanary 194.5, Table 6). T['his 15 isn contrast to the reqili'etnie.t of
these ratiol; in tile p)erio(o of raiolth lli()%VIll& lit aiway fromn suipply (dep)ots (dulrilng

the overrunning of Germany (April-Mai 1945).

TAPI.E 6. ISSUE OF OPERATIONAL RATIONs

PERCENT OF RATIONS ISSE!ED

Operational rations
Period A or R

rations C_ K Ten-in-one Total

1944

June -.----------.--------------------- 1 0 14 15 71 100
July --------------------------------------- 57 6 9 28 43
August -------------------------------------- 52 14 14 20 48
September ---------------------------------- 58 18 10 14 42
October ----------------- ------------------ 79 7 5 9 21
November -------------- ------------------ 88 3 5 4 12
I)ecember -------------------------------- i 87 3 5 5 13

1945
January ---------------------------------- 91 2 3 4 9
February -------------- ------------------ 91 2 4 3 9
March -..----------------------------------- 88 4 5 3 12
April ----------------------------------------- 74 8 7 11 26
May --------------------------------------- 87 2 4 7 13
Jule ---.----------------------------------- 94 1 3 2 6
July -.------------------------------------- 96 1 2 1 4

Source: Data supplied to author by Office of the Chief Quartermaster, Headquarters, European Theater of Opera-
lions, United States Army.
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Troops were on a diet practically devoid of ascorbic acid whenever they
subsisted oil unsupplemented C. K, or ten-in-one rations in the cold weather
which was general in Europe. This resulted from the refusal to prepare and
drink the lemonade which may be made from the fortified lemon or other fruit
powders. Revised forms of the improved V and K rations were on hand late
in the war but the bulk used between D)-day and April 1945 consisted of
unimproved types. These were unpopular and were poorly utilizd. Limited
experience with the newest (C ration indicated tflat troop)s preferred it to the
K ration. The K rat ion appeared !,iore desirable than the unimproved C ration
except in units which made provision for heating the C ration. These units
'et !mj field ranges as close to the frowt as was feasible, heated the meat com-
ponents of the C ration in boiling water, repacked the hot cans in cases and
sent them forward for distriblution. The taste of the (' ration meat component
was greatly improved if warmed.

The deficiency in thiamine and the questionable deficiency in riboflavin in
the type B ration was corrected as quickly is fresh items became available.
The ration was adequate by October 1944 and by February 1945 was superior
ill its tontent of nutrients to that stupplied in the United Kingdom before
1)-day. The difference %%as primarily due to enriched flour, which was used on
the ( 'outiuett and which had a higher content of thiamine and riboflavin than
the British National flour.

Extra ration allowances were authorized combat units occupying positions
in contact with the enemy. These augmentations included a 10-percent overall
increase for units receiving the A or B ration and additional meat, jam, bread,
and coffee ingredients for troops receiving operational rations. Full advantage
was taken of these authorizations and the service of sandwiches and coffee to
frontline troops as supplements to C and K rations was a common occurrence.

In June 1945, rations for personnel engaged in nonarduous duties, except
patients, were automatically decreased 10 percent. Fortunately the ration was
rich enough in nutrients so that minimum allowances were still supplied.
Overall deductions are hazardous because of the failure to distinguish between
foods of high and low nutrient content. The decrease in June was necessitated
by the theater shortage in rations. It should be noted in this connection that
the average ration was insufficient for units performing very heavy labor and
required augmentation.

Ho.xpital Ratior.q. The feeding of battle casualties was quite satisfactory.
The rapid evacuation to the hospitals in the United Kingdom, both by air
and by water, materially eased the load on the medical units which preceded
general hospitals to the Continent. The result was that operation hospital
rations were only required in the early stages of the invasion. Most of the
casualties arrived very quickly in areas where type B or A component-, were
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available. The hiospital rat ion on the 'olittinent dli tered front that in thle
Unitedl Kinigdomi in that the coittintentatl ration conitsitedl of the, tr'oop ration
p~lusit asuplplemenetalry list of foodstuffs, whereas patitents in the t'nited Kingdom
were supplied at separate special ration. The continental issues were generally
excessive unless hospital iness offhc~rs icfuisedl comtponent., oi the troop rationl
which were not needled. The authorizationl for the use of the special hospital
ration onl the Continent was refused by Headquarters, European Theater of
Operations, U'nited States Amity, for thle reason that. depots would find it too
difficult. to p)rovidIe 2 rations rather than 1 ration 1)his a supp)llemenlt.

AUGMENTATION AND REDUCTION OF RATIONS

Ini Aiigust 1942 authority was granted the ('ontimnading General, Services
of Supply. European Theater of Operatioins, to intcrease the augmented British
ration (Blritish-American ration) 15 p~ercent if not less than 75 p~ercenlt of ani
organization was engaged in hard physical labor for 10 or more hours daily,
6 days per week. This augmentation ceased as troops received1 the American
ration in September and October of 1942.

Early in 194:3. uponi the request of the Air Surgeon, mnemblers of air combat
crews onl ol~erational status were authorized 3 fresh eggs and 3 oraniges per
man weekly and 0.0625 pounds of powdleredl whole milk daily. Later. Air
F'orce combat and rep~air crews onl operational status were allowed anl addi-
tional augmentation. The request for shell eggs and oranges was approved býy
the Office of the Chief Surgeon. European Theater of Operations. as a morale
measure and not because of initritional necessity. rThe request for comtponents
for at fourth meal was granted without the reference of tile. imatter to the
C'li ief Surgeon for investigation antd reconmnendat ion.

Ini view of the increasing number of requests for augmentation of rations,
mnaiuly from port and engineer battalions, an extra allowvance for units per-
formting ardluouis tasks was wvritten into the theater directive on rnations. Nu-
trition officers had been as-signed to the staffs of base section surgeons by this
t ine so that it was possible to make the augmnettation contingent upon an in-
vestigationi which "shows that the authorized ration issue is pr~operly p~repairedl,
served and eaten andl that a need for add~itional food still exists." The auig-
ieittation, whtich supp1lied app~roximiately 400 calories, was puirposely limited

to breadl or flour, p~otatoes aiid lard, although most units which requested exti'a
food (le.-iredl more mneat. The basic. rat ion was adlequate ini nutrients and gen-
erous Iin its nteat cotmpoinenits amid it wats believed to be sound po~licy, therefore,
to confine supp)1 lemtentts to reasontably available foodstuft fs which j~rov ided the
necessary calories. Units which were not initerestedl in eating mtore bread amid

potatoes were n~ot considleredI to be suffering from a shortage of food. As a
itatter of fact, fewv of the requests for auigitentat ion were found to be justified.
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These investigations by nutrition officers did prove to be excellent opportuni-
ties for instruction of untrained or careless messl personnel.

The above procedure which provided for a thorough survey of the physical
well-being of troops as well as a determination of the adequacy of the quantity
of the ration issue was a most satisfactory method of controlling the vexing
problem of insuring that soldiers were well-fed without incurring the risk of
waste of food because of oversupply. Unfortunately, it became necessary in
.July 1944 to replace this system with one which liberalized the issue of aug-
mented rations and recognized the fact that it was easier to supply extra food to
a unit than it was to insist upon efficient mess operation. Prior to the invasion
of France requests for augmnentation of the ration increased enormously due
to the number of depot and port units which ran day and night shifts. Some
units attempted to feed sandwich meals at night rather than hot. meals prepared
by a night shift in the mess. The ration was not adapted for sandwich meals.
Night feeding was poor, therefore, and vegetables, canned fruits, et cetera, ac-
cumulated in storerooms. In other units, which served regular hot meals at
midnight, men on the night shift. were pernmitted to get ill) an(l eat the midday
meal with the day shift. The total daily food intake of these men was no
greater but this practice did deprive the day shift of its normal share of the
More desirable components of the ration, especially of its share of the meat issue.
Artificial shortages of certain ration items developed from these failures of
mess officers to insist upon mess discipline and proper mess operation. IDuring
this period the Commanding General, Services of Supply, European Theater
of Op)erations, believed it necessary to authorize many augmentations without
the usual preliminary survey. All investigations were therefore discontinued
and augmentation requests were approved as they were received. As soon as
the emergency created by the main invasion operations had passed, the. aug-
mentation l)roc(edure was brought under control again by a new directive which
rescinded all previous written and verbal authorizations for extra rations and
which described the specific types of augmentation which might be requested.
The ration increases for the Air Forces, referred to above, were reaffirmed.
An automatic increase of 10 percent was allowed messes serving less than 50
men in order to provide adequately for the many isolated antiaircraft and
similar groups consisting of 5 to 20 men. The Chief Quartermaster, European
Theater of Operations, was authorized to grant extra food to troops engaged
in hard labor, to noncombat sectors, to troops returned to rest caml)s after
combat, and to troops operating under exceptional circumstances p)rovided the
Chief Surgeon recommended the augnientations as essential for the maintenance
of physical fitness.

In June 1945 the theater ration and augmentation directives were drasti-

cally revised. The new directive, which took into consideration the cessation
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of hostilities and the critical shortage, of rations within the theater, included
tile following provisions:

1. All augmentations were discontinued except the 10-percent increase for
small messes (under 50) and increases for crews of small watercraft. The way
was left open for augmentations which were approved by the Chief Surgeon,
European Theater of Operations, but it was emp)hasized that nutritional neces-
sity, and not convenience in mess operation, would be the sole factor governing
the approval of an augnmentation request.

2. I)ecreases in normal ration issues were authorized for the first time in
the theater:

a. Rations for all military persionnel engaged in sedentary duties were
automatically reduced by 10 p)ercent.

b. Base section and other commanders were directed to review constantly
troop lists in their respective commands and to apply reductions ilI) to 10 per-
cent for all tr(o)l)s engaged in light or moderately active duties.

C. A percentage reduction, as follows, was directed for all messes not
affected Iby the p~rovisions of p)aragraphls a and b, above:

Percentage
Strength of mess: reduction.

Over 1.04) ------------ --------------------------------- 7
O-I.) _- _ ---------------------------------- 5

Under ..00--------------- -.------------ .----------

None of the above reductions al)l)lied to ration items, such as shell eggs or
fruit, issued on the basis of one per man. Furthermore, personnel in the fol-
lowing categories were exemnpted from all redu|ctionis Hospital patients, troops
undergoing vig'rowý ',aining or engaged in lmrd labor, troops on leave or in

officially designat st areas, me;sses serving less than 50 men, and recovered
Allied military person.A (RAMP's).

IVitamiin Supplemen tation. The supl)p)lementation of rations with multi-
vitamins was a relatively unimportant feature of rationing in the European
Theater of Operations except in the case of hospital patients and Air Force
personnel. The former required extra vitamins if the food intake was insuffi-
cient to provide the necessary levels of these nutrients. Combat crews were
supplied multivitamins at the request. of the Air Surgeon. This may have
been justified as a p)reventive measure related to a possible greater need of
certain nutrients by aviators. The basis of such a need was never demonstrated.

In February 1944 a survey of the dietary histories of the personnel of small
detachments (1-15 men) of the Corps of Military Police, Finance I)epartment,
and Transportation ('orps, located in cities, towns, and villages throughout the
U nited Kingdom, showed that the intake of vitamins was well below the mini-
muni staniards. These meli were isolated from U nited States Army messes
and received a imonetary allowance in lieu of rations. Obviously no control

of their purchase of food was possible except that of the British rationing
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regulations. Arrangements were made to supply multivitamins to these detach-
ments although no evidence of nutrient deficiency was uncovered.

Provision was made for distribution of vitamins to combat troops in the
event subsistence on unsupplenmented rations continued for periods in excess of
15 days. Fortunately, few units were ever in this category. Conferences with
division surgeons disclosed that few believed that vitamin supplementation was
necessary. These conferences always served the purpose of reemphasizing the
desirability of extending even more the common practice of augmenting opera-
tional rations with sandwiches and other items.

The initial survey of German stalags at ILimburg, Zigenheim, and Heppen-
helm b'v Coe Nitrition Branch, Office of the Chief Surgeon, revealed the magni-
tude of the RAMP problem. It furnished the background for the measures
adopted to insure nutritional rehabilitation of the men who required immediate
hospitalization, or who were hospitalized during or after evacuation to the camps
in the rear areas, and of the men who, although suffering from malnutrition,
were not hospitalized and remained under the control of the Provost Marshal,
European Theater of Operations. A directive was immediately distributed to
hospitals outlining therapeutic dietary procedures for the various categories
of malnourished patients. The nutritional care of nonhospitalized RAMP's
was effected by the authorization of a special bland, high protein, high calorie
ration for use in RAMP camps. Conferences were held with base section
surgeons and with medical officers in these camps in order to guarantee the
proper use of the bland diet. This dietary regime was necessary because of

the extreme gastrointestinal sensitivity which characterized RAMP's. Diarrhea
was almost universal before corrective measures were instituted. It was necesý
sary to prohibit the distribution to RAMP's of peanuts, candy bars, doughnuts,
et cetera, by the Army Exchange Service and by the Red ('ross because it was
evident that these well-intended measures were in reality harmful. Studies of
nutritional rehabilitation in the RAMP camps were not undertaken because
it was the original policy of the theater to evacuate these troops to the United
States immediately. Provision was made for the continuance of the bland
ration on the ships carrying them home.

OTHER RATION PROBLEMS

Milk and Ice Cream. Milk issues consisted almost exclusively of evaporated
and dried whole milk. Small amounts of skimmed milk powder were included
in the hospital ration for use in low-fat diets. One shipment of 3,200 quarts of
frozen whole milk was received in good condition in the United Kingdom
in March 1945, and was distributed to hospitals. Beverage milk and eggnog were
prepared and served in hospitals but no serious attempt was made to popularize
the use of beverage milk in troop messes although suitable instructions for its
preparation were published in mess bulletins. The dried whole milk was very
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acceptable, howe er, anUid yielhled a reasoiably gp)od fluid milk if care was used
in its rehydrat loll aldl partic'ularly if the product was flavored with chocolate
or vanilla. III view of the hlck of apparatus for the large-scale reconstitution
of fluid milk from m ilk powder, em phasis was placed on the utilization of dried
and evaporated milk in cooki nug, in cocoa, on cereal, and in similar ways.
Consumption of the milk componeu t of the ration was satisfactory. This would
not have been the case in the absence of an inltelnsive educational program.

Early ration directives authorized the daily issue of the equivalent of 5
ounces of evaporated milk per man. This was not considered sufficient and
the Nutrition Branch, ()ffice of the Chief Surgeon, was instrumental iii having
the allowance increased to 7 and 10 ounces, and later to 8 and 12 ounces, for
troops and hospital patients, respectively. Thus. troops receivedl the equivalent
of 1 pint of whole milk daily. The additional milk added greatly to the ac-
ceptability of the ration and assisted materially in assurinr satisfactory intake
of calcium and riboflavin. The use of fresh milk front local sources in the
United Kingdom and on the Continent was restricted and later prohibited be-

cause of the medical hazard involved and because of the scarcity of the sul)ply
for civilian use.

The manufacture of ice cream by British concerns was prohibited by gov-
ernmental order as a means of conserving materials and of insuring a uniform
distribution of available milk. The American Army sup)ported this policy
and ice cream was not supplied except as it was prepared by ]and freezing in
small quantities in a few messes. The British restriction was removed after
the liberation of France and Belgium, and in January 1945 the use of ice
cream by United States Armly units in England and on the Continent was
authorized and encouraged. It was specified, however, that ice cream would be
prepared from ration components exclusively and that civilian manufacturing
agencies must maintain United States Army standards of sanitation. In
August 1945, ice cream mix became a normal component of the ration issue.

Dehydrated Foods. The issue of dehydrated foods was not a serious prob-
lem in the European theater because these it(ms never l)redominated in the
ration. Dried milk was acceptable. Dried egg AN-as not received enthusiasti-
cally but it was a useful item if used as an ingredient. The wastage was ex-
cessive whenever it was served as an omelet or as scrambled egg because of the
inab)ility or refusal of cooks to prepare it properly. Onion was very satis-
factory if used with ground beef. It was unsatisfactory if used as a vegetable.
Potato was accel)table if reconstituted properly. Sweet potato ,vas a good
product. but the amount in the B ration was excessive for the average soldier.
Carrots and beets were reasonably satisfactory. Obviously, none of these dried
foodstuffs was a good substitute for the canned product. The probl -m of dehy.-
drated foods was worsened by the fact that relatively few cooks had received
sufficient training on the handling of this type of foodstuff.
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Local t'roeurem•,nt of Food.iheff.. The general policies governing the
rocurelnent of foodstuffs front sourcees within tile theater were designed to
ive transoceanic shipping by the maximum use of local surpluses and, at the
une time, to protect the food rationing programs of the British and other
Lilie(1 governments by restrictions on miiscellaneous purchases by indivi iduals
nd units of the American forces. The British Ministries of Food and of
Lgriculture made available large quantities of such foodstuffs as flour, bread,
rel)ared cereals, rolled oats, tea, marmalade, syrup, condiments, potatoes, aod
egetables. Procurement. through authorized quartermaster purchasing offi,.,ers
'as also authorized on the Continent but tLis was limited largely to fresh
egetables and the supply permitted only occasional issue. The supply of
otatoes, cabbage, carrots, beets, rutabagas. and brussels sprouts was lprac-
cally unlimited in England. Tomatoes and lettuce were only abundant
uring short seasons so that the dietary was generally lacking in fresh salad
amponents. Fresh fruits were notably lacking in the American ration.
;easonal ap)ples anu) pears were unrationed in England and the same was true of
pricets and grapes in France, but the former were of inferior quality and the
itter were readily available only in southern France. Shipnments of oranges,
:hich were received occasion,,lly in 1944 and 1945. were therefore especially
plreciated by the troops.

The purchase of meals in public restaurants was prohibited on the Con-
inent. No such restriction prevailed in the United Kingdom although the
emand for meals sometimes exceeded the supply. The American Red Cross
rovided snack bars which were well patronized. These were limited to British
)urces of supply and to British rationing in the United Kingdom but were
1lowed to pur'chase quartermaster subsistence supplies on the Continent.

RATIONS FOR PRISONERS OF WAR

A small number of German and Italian p)risoners of war were brought to
me United Kingdom from North Africa in 194:.I Prisoners captured in Nor-
.andy in 1944 increased the number but the total in the U nited Kingdom under
ke control of the United States Army was never large. These prisoners of
ar were issued a ration which did not differ greatly from that supplied Ameri-
t11 troops. No distinction was made in the rations for working and nonwork-
g prisoners.

Prisoners of war on the Continent were issued a similar ration until 7 De-
tuber 1944, except that nonw~orkers received 20 percent less than workers.
t this time the worker's ration was reduced from 3,860 to 3,258 calories; non-
)rkers received 10 l)ercent less. Another reduction was made in April 1945.
)r the first time separate rations were authorized nonworkers because it was
it feasible to make an overall p)ercentage deduction in the worker's ration to
ing the caloric level down to the 2,000 calorie level ordered by the theater
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for nonworkers. These ration decreases were the result of the disl)arity between
tremendous nmt)bers of capltured prisoners and the relatively small stocks of
availabl foodstuffs. Furtliermore, the 2,000 -calorie ration was auithlorized as
the theater ration for displaced persolls anld others whose subsistence %%as tile
responsibility of Allied Military Goverimnent. T[he earlier rat ions supplied

nonworkers were in accordance with the Geneva Convention and were in excess
of the actual re(quirements of the prisoners. This original policy was bitterly
criticized by Allied civilians because nonworking prisoners had more to eat
than Allied workers. Following the German surrender in May 1945, prac-
tically all the prisoners held by the armies inside of Germany were classified as
"disarmed forces" and their subsistence became the responsibility of the civilian
food administration. Prisoners of war ;n the communications zone remained
on the prisoner of war ration.

In February and March 1945 the Nutrition Branch, Office of the Chief Stir-
geon, was directed to investigate the nutritional status of prisoners of war in
American custody. The survey team, consisting of 2 medical and 2 nutrition
officers examined 800 l)risoners in representative work camps and enclosures.
The results showed that the nutrition of prisoners who had been in American
hands for 50 days or more was satisfactory and considerably superior to that
of newly captured Germans. This indicated that the prisoner of war ration
in use during the early part of 1945 was superior to the ration of the German
Army.

Iii August 1945 the Nutrition Branch, Office of the Chief Surgeon, was
directed to make a second theater survey of the adequacy of the feeding of
prisoners of war and of German disarmed forces. The 2,000-calorie ration was
found to be insufficient for Grerman prisoners under 21 years of age and for
others who were classed as nonworkers but whose caloric needs were signifi-.
cantly increased by fatigue duties, calisthenics, or marching. The 2,000-calorie
ration was adequate for individuals who were inactive in fact. The German
civilian ration issued to disarmed forces varied from 1,200 to 1,500 calories at
that time and was inadequate. This was especially true because there was no
opportunity for the men in the enclosures to supplement their rations as German
civilians were able to do from gardens, household supplies, et cetera.

Nutrition in the
Persian Gulf Command

In the noncombat or less active areas such as the Persian Gulf Command
and China-Burnia-India theater, the problems in nutrition were of a different
nature. In the IPersian Gulf Command, troops were stationed primarily in
fixed installations. The field ration was used throughout 1943, and supple-
mented by vitamin tablets up to June of that year when the practice was dis-
continued because the ration was felt to be nutritionally adequate. Local



NUTRITION 141

produce could not be fed to soldiers because of the native's custonm of using night
soil for fertilizer. No fresh meat was provided for the command until just
prior to the Teheran conference. No master menu was ever prepared in this
command, the mlenu being largely dependent upon the arrival of reefer ships.
There was some ine(luitable distribution of food; however, no vitamin deficiency
diseases were known to have existed.

The problem of feeding Army employees who were local inhabitants of
various religious faiths and food habits was encountered in the Persian Gulf
Command. For example, Mohainiedans were provided goat meat in lieu of
pork. The problem also arose in the China-Burnma-India theater, where nutri-
tional deficiency disease developed among Chinese troops stationed in a training
center at Ramgarh, India.

Nutrition in the China-Burma-India Theater i

The establishment of a theater of operations by the United States Army
in India and Burma presented peculiar subsistence problems. Our forces were
not invading a hostile country where subsistence could be requisitioned from
the populace and where sUtpply lines could be appropriated and set up without
regard for the native population. They came as "guests" to a densely populated,
Allied country in the throes of political unrest. Furthermore, a large propor-
tion of the population was on the brink of a great famine which was to destroy
by starvation a million and a half people in 1943. The United States troops
could not be concentrated within a few well-consolidated areas, but because of
military necessity were scattered in small groups separated by thousands of
miles. The existing ground lines of communication between these areas were
extremely primitive or nonexistent. Rations of the British or Indian Armies
were not acceptable to our troops. It was intended, however, for these troops
to "live off the land."

When the first contingent of troops arrived in India from the United States
early in 1942, no provision had been made for the continuous supplying of these
troops with subsistence from the Zone of Interior. A reserve stock of B rations
was sent to the theater, but these were not to be used except in emergencies. It
was intended that these troops should be fed on supplies obtained from local
markets and on rations obtained through the British Army. In October 194'2,
a theater policy was adopted governing the subsistence of United States troops
in India and Burma.33 The ration consisted of the British troops field service
ration obtained through the Royal Indian Army Service Corps, supplemented
by local )ulrchase of fresh supplies and by the issue of excess stocks of the
reserve B ration. These reserves were augmented from time to time by ship-

-u This section Is based on material submitted by Karl J. Koehn, formerly Captain. SnC, Nutrition
Consultant. India-Burma theater. The material was originally presented in Van Auken. H. A.: A
history of preventive medicine In the United States Armuy Forces of the India-Burma theater, 1942
to 1945. HD: 314.7-2.

SCBI Memo 121). 30 Oct 42, sub : Rations for U. S. Forces in CBI. HD.
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ments from the Zone of Interior which permitted rotation of stocks to prevent
spoilage and which provided a reserve for subsequent incoming "roops.

Unfortunately the excess stocks of B-ration reserve were slow to ac-
cumulate and confusion existed as to what constituted an emergency. It was
often difficult to maintain the reserve at the authorized level because of the
rapid expansion of the theater. The British troops field service ration was
found to be unsuitable for United States troops because many items such as
pork and soya links, corned beef and mutton, were not acceptable and hence
were not eaten. The milk allowance received from the British Army amounted
to only 2 ounces of tinned milk per man per day, which is not considered to be
adequate for United States troops. Practically no fresh milk was available
because of the insanitary conditions under which it was produced. Fresh meat
was scarce and of inferior quality, because of the Government of India law
which prohibits the slaughter of bullocks in good state of health under 10 years
of age, pregnant cows, or cows in milk. Other fresh meats were not available.
Difficulty was also encountered in obtaining sufficient quantities of high quality
fresh fruits and vegetables. These were available to troops in the metropolitan
areas such as Karachi, New Delhi, and Calcutta, but were scarce in isolated
regions such as the Brabmaputra River Valley. Menus were prepared in the
various section headquarters located in the above mentioned cities but these
could only be used in the immediate vicinity because of difficulty of distribution.

Numerous complaints were received by the Surgeon of the theater that the
dietary of the troops was deficient in calcium, thiamine, riboflavin, and vitamin
C. Medical officers reported a reduction in the efficiency of the command which
they attributed to malnutrition. A large proportion of the troops reporting
for sick call complained of weakness, insomnia, lassitude, and gastric complaints
which were suggestive of a deficiency state. An increase in the occurrence
of gingivitis was also observed which may have been precipitated by a vitamin C
deficiency.3

The situation became serious enough to warrant careful study of the ade-
quacy of the ration and means of improving the nutritional status of the troops.
In midyear of 1942 a nutrition officer, Capt. (later Maj.) M. J. Babcock, SnC,
was assigned to the theater as Nutrition Consultant to the Surgeon, Head-
quarters, Services of Supply, China-Burma-India. He made a thorough study
of the dietary of the troops and concurred in the opinion that the ration was
deficient in calcium, thiamine, and riboflavin. Dietary studies of the troop
ration continued throughout the autumn and winter and were summarized 'n a
report in January 1943.35 On the basis of these studies, the Surgeon
recommended that:

34 Ltr, Surg 45th Engr Regt (GS) to Food and Nutrition Off CBI, 26 Apr 43, sub: Inadequacy

of diet. HD: 720.1.
3 Rpt, Capt M. J. Babcock, SnC, 14 Jan 43, sub: Nutrition of U. S. Army Forces in India and

Burma. AG: 331.4.
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1. The allowance of canned milk obtained from the United States be in-
creased to supplement the 2 ounces received from the British Army;

2. Troops in Base Section No. 3 (Ledo area) be issued the B ration instead
of the British Troops Field Service Ration; and

3. The ration of other troops stationed in Assam be supplemented with
canned fruits and vegetables.

Troops in the forward areas deserved preference in subsistence because
they were fighting and doing heavy work under very adverse conditions and
because local supplies were not available. These recommendations were put
into effect. Stocks of B rations which were beginning to accumulate in excess
of the authorized reserve were diverted to the use of hospitals and combat
aircrews. The Surgeon, China-Burma-India, recommended that the Expedi-
tionary Force Menu No. I (Tropical and Temperate Climate) be adopted as
the field ration for this theater. No action was taken on this recommendation
at that time and the policy of "living off the land" was continued except in
the Ledo area.

As a result of the complaints that the ration was nutritionally inadequate,
many requests for the issue of multivitamin tablets to supplement the ration
were received by the Surgeon's Office. Since this item was in critical supply
at that time, it was necessary to establish a theater policy governing the issue of
multivitamin tablets to supplement the ration in order to insure expeditious
use of available supplies. The issue of multivitamin tablets was authorized to
supplement the ration of troops only upon certification by the unit medical
officer that a specific deficiency existed and that no foods were available to
correct this deficiency. Requisitions accompanied by the certificate were re-
quired to be submitted to the Surgeon, Headquarters, Services of Supply,
China-Burma-India, for final approval. Later in 1943 this policy was liberal-
ized to include the issue of multivitamin tablets to combat aircrews and units
subsisting on emergency rations.

At this time an outbreak of nutritional deficiency disease occurred in the
form of beriberi among Chinese troops at the Chinese Training Center at
Ramgarh, India. This outbreak was investigated by the nutritional con-
sultant.3 Between 8 August and 25 September 1943, 199 patients were hos-
pitalized with beriberi as the primary cause of hospitalization. Many patients
were not admitted to hospitals but were treated as outpatients at dispensaries.
Other symptoms of deficiency diseases such as night blindness, cheilosis,
glossitis, and osteomalacia were also observed. These troops had recently ar-
rived from China and most of them had a background of chronic malnutrition.
The rice eaten by some of them had spoiled and required much washing which

8Rpt, Capt M. J. Babcock, SnC. 30 Sep 43, sub: Investigation of dietary deficiencies among
Chinese troops at Ramgarh Training Center. HD : 314.7-2 Ref.
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caused the extraction and loss of nutrients. The diet prescribed for Chinese
enlisted men in India at that time had the following composition:

Item Amount

Rice, polished ----------------------------------------- 2 Iunds
Meat ---------------------------------------------------- 8 ounces
Vegetables, fresh (% green) -------------------------- 8 ounces
Oil, cooking -------------------------------------- 5 galloLs per 1,000 men
Salt ----------------------------------------------------- ounce
Tea ----------------------------------------------------- M ounce
Firewood ------------------.------------------------------ 3 pounds

A nutritional analysis of this ration made at that time showed the follow-
ing daily allowances of nutrients:

Chine.e troop
Nutrient ration Recommended

Calories ----------------------------------------------- 3,950 4,000
Calcium, mg -------------------------------------------- 170 800
Iron, mg ------------------------------------------------ 16.2 12
Vitamin A. I. U ----------------------------------------- 2,570 5,000
Thiamine, mg -------------------------------------------- .57 1.8
Riboflavin, mg ----------------------------------------- - 1.46 2.40
Niacin, mg ----------------------------------------------- 22.5 20.0
Ascorbic acid, mg ---------------------------------------- 38.6 75.0

This dietary was obviously deficient in calcium, vitamin A, thiamine,
riboflavin, and ascorbic acid. The ration was changed as follows: 11/2 pounds
of undermilled rice was substituted for the 2 pounds of polished rice, and
one-half instead of one-third of the vegetable allowance was prescribed as
green. The following ingredients were added: 2 ounces of dried beans, 2
ounces of peanuts, and 4 ounces of atta (whole wheat flour). Subsequent to
these changes, no further widespread incidence of nutritional disease occurred
among troops of the Chinese Army in India or Burma.

With large numbers of troops moving into Assam during the latter part
of 1943 and in early 1944, the problem of supplying subsistence from the port
of Calcutta became acute. The Bengal-Assam Railway system was sorely
overtaxed and since the trip from Calcutta to Assam took 12 days, only non-
perishable items were so shipped. Barges carrying supplies up the rivers of
East Bengal were often stranded for days because of the great variations in
the flow of water. There were no roads connecting Calcutta with Assam,
so motor transport could not be used. Because of the uncertainty of supply,
it was impractical to prepare a menu in advance for the forward areas. The
local markets were quickly depleted of foods, and the reserve of B rations was
seriously unbalanced. It was necessary, therefore, to employ airlift to trans-
port much of the subsistence from Calcutta to Assam.

As the combat troops and those engaged in the construction of the Ledo
Road, petroleum pipeline, and signal communications moved forward from
Ledo into Burma, many of the units had to be supplied by airdropping. An
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airdropped ration was formulated of 13-ration components which was nutri-
tionally adequate yet light in weight. This was accomplished by the full
use of dehydrated products. C and K rations were also used for this purpose.
Airdropped rations were always supplemented with multivitanm in tablets.

Supply to the forward areas was always uncertain under optimum con-
ditions, but it became precarious during the spring-summer season of 1944.
It became necessary, therefore, to liberalize the theater policy on the issue of
multivitamin tablets to supplement the ration. This was done by authorizing
the issue of one tablet per man per day to all troops stationed in Assam and
Burma until such time as transportation would allow the supplying of ade-
quate subsistence to all units.

Early in 1944 Col. Paul E. Howe, Chief of the Nutrition Division, Office
of The Surgeon General, visited the theater and studied the ration problems.
In his report Colonel Howe attributed the inadequacy of the ration to the
attempt to "live off the land," to dependence on British supplies which were
often not available or acceptable, and to inadequacy or failure of transporta-
tion. He recommended that the theater adopt the Expeditionary Force Menu
No. 1 (revised 1 October 1943) as the basic field ration. He also recommended
that additional nutrition officers be assigned to the theater to work with the
troops in the field.3T

In March 1944, four nutrition officers were assigned to this theater. The
following were their assignments: (1) Air Transport Command installations
in India and China; (2) Services of Supply installations around Ledo and the
Ledo Road as far as Myitkyina; (3) the eastern half of India: and (4) the Air
Force installations in Northern Burma. The duties of these nutrition officers
were to conduct nutritional surveys in troop masses in the field to determine
the nutritional adequacy of the dietary consumed by the troops, to advise the
surgeon in matters pertaining to nutrition, and to assist the quartermaster in
preparing menus and in selecting nutritionally equivalent substitutes for
unavailable items.

In July 1944, the Expeditionary Force Menu No. 1 was adopted as the
basic field ration for this theater in accordance with Colonel Howe's recom-
mendation. Such components as were available from the British were procured
in bulk from the Royal Indian Army Service Corps under reverse lease-lend
agr iient. These items included flour, salt, sugar, condiments, fresh eggs,
me: fruits, and vegetables. Components not available locally were imported
from the Zone of Interior and a 90-day reserve stock level maintained. The
indigenous products were of low quality compared with United States Army
standards. The flour was particularly subject to criticism by United States
troops. It was not enriched and therefore was low in vitamin content, was
heavily infested with weevils, and, because of its low gluten content, it was

31 Ltr, Col P. E. Howe, SGO, to Surg CBI, 11 Mar 44. HD: 720.1.
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unsuitable for Ireadliaking. The fruits were of fair quality, but many species
were previously unknown to the troops and( were not well received, for example,
mangoes, papayas. and leechie mits. The vegetables were generally of poor
quality, picked after the ol)tintm stage of maturity and were usually wilted or
spoiled upon arrival at their destination. As in the case of fruits, many of the
vegetables were unknown to the cooks who were at. a loss to know whether a
new botanical specimen issued to the mess should be N,0i,24 fried, or baked: or
whether it should be seasoned wvith salt or sweetened with sugar. The resulting
product was usually highly unpalatable.

The troops in this theater subsisted for several months on the ration as
prescribed by the Expeditionary Force Menu No. 1, Sul)plemented with such
indigenous fresh produce as could be obtained from the Royal Indian Army
Service Corps. During that time complaints about the quality and quantity of
the ration became more and more numerous. The following were the most
commonly expressed complaints: (1) the caloric value of the ration was inade-
quate; (2) the canned meat components became monotonous, were unacceptable,
and were not eaten by the troops; (3) the dried eggs and whole milk powder
were rancid and therefore were not consumed: (4) insufficient bread and spreads
were issued; and (5) cereal products were heavily infested with weevils.

Trhe complaint that the caloric value of the ration was inadequate as
prescribed by the Expeditionary Force Menu No. 1 was justified in many in-
stances. The food prescribed by this ration contained 3,945 calories whereas
nutritional surveys conducted in hard-working units such as port battalions and
truck companies revealed that food actually consumed exceeded 4,000 calories
if it were available. The port battalions and aviation engineer battalions,
which worked three 8-hour shifts daily, often served as many as 6 meals a day.
This was very difficult to accomplish with the food prescribed by the Expedi-
tionary Force Mentu No. 1. The canned meat components of the B ration were
highly spiced and quickly became monotonous and therefore unacceptable.
Much of the meat was not consumed, and therefore the ration as consumed
was lowered in nutritional value.

The dried eggs and powdered whole milk coml)onents of the 13 ration were
too perishable to be sent to a tropical theater so far from the source of supply.
It required front 60 to 90 days' travel time to ship subsistence from the Zone
of Interior to India and for most of that time the temperature was around 1000
Fahrenheit. An additional 3() days were required to unload and transport the
Sup)p)lies to the various subdepots where they were stored for an additional 9')
days at a temperature of 1000 F. or higher. This latter storage was necessary
for the proper rotation of the 90-day reserve stocks. Thus it was necessary
to subject these products to high temperatures for a minimum of 6 months
before they could be used. Actually they were from 1 to 2 years old before they
were issued. The powdered eggs were discolored and had a disagreeable taste
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which was difficult to disguise; consequently the mess personnel seldom bothered
to prepare them as a. breakfast dish and when they did, most of them were
discarded. The powdered eggs, however, were extensively used in baking and
cooking. The whole milk powder could not be made into a palatable beverage
unless it was mixed with chocolate or some other flavoring to mask its disagree-
able taste. It could be used satisfaetorily, however, in cooking and baking.

Because of the long storage at high temperature, the dehydrated vegetables
had deteriorated considerably. Many of the cooks in the theater had not had
previous experience in the preparation of dehydrated vegetables and, therefore,
were not adept in preparing appetizing dishes from them. Consequently the
dehydrated vegetables were not acceptable and considerable waste resulted.
This had a deleterious effect on the nutritional adequacy of the ration. The
surgeon recommended that a food service program be established in this theater
to correct these difficulties, but the recommendation was not favorably con-
sidered at that time.

The hospitals found it difficult to operate on the field ration and hospital
supplement ration as prescribed by the Issue Chart to Expeditionary Force
Menu No. 1. The hospital ration did not furnish adequate subsistence for
patients under the climatic and epidemiologic conditions of this theater. The
high proportion of patients admitted with febrile and diarrheal diseases resulted
in the use of a large percentage of special or restricted diets. The subsistence
issued was particularly deficient in fruit juices and the more acceptable canned
meat items. An attempt to correct this was made in Base Section No. 2
(eastern half of India) by issuing oin field ration for each patient and allowing
the hospital a monetary credit with the quartermaster equal to one-half the
cost of the field ration for each patient in lieu of the automatic issue of the
hospital supplemental ration. This did , •t work out satisfactorily because the
purchase of certain items of the hospital supplemental ration in excessive quan-
tities by some hospitals quickly depleted stocks of these items, which were being
sent to the theater on the basis of troop strength as prescribed by the Issue
Chart to Expeditionary Force Menu No. 1. Thus, many hospitals were not
able to obtain the subsistence items required for the formulation of the special
or restricted diets.

In September 1944, the Surgeon, Headquarters, United States Forces,
India-Burma Theater, requested that the ration scale for troops in the theater
be revised, that a more liberal hospital supplemental ration be provided, and
that a uniform ration system be adopted for all hospitals. The Nutrition
Consultant to the Surgeon assisted by the nutrition officers of the base sections
and hospital dietitians, in cooperation with the Quartermaster, drew up a new
ration scale in the form of the Basic Subsistence Issue Chart for India and
Burma and also set up a uniform ration system for hospitals. This was accom-
plished in October 1944, and the new policy submitted to the Commanding

3463360-55-11
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(General, india-iurnia Theater, for approval in November. It was put into
effect I January 1945.18

The revised ration pro\idcdl l maxinnmnu of 4,500 calories with a greater
variety of meats including canned ham (to increase the thiamine content of
the ration), canned pork and gravy, frozen boneless beef, and lamb carcass.
The frozen and fresh meats provided more of the B vitamins than the canned
beef components of the Expeditionary Force Menu No. 1. An increase in
juices, fruits, bread, and spreads were also provided.

All hospitals in the theater were authorized to draw one field ration for
each patient plusan anutomatic issue of the revised hospital suppflemental ration
prescril)ed by the Basic Subsistence Issue ('hart for India and Burma. This
revised hospital supl)lemental ration prescribed more liberal allowances of
canned meats, milk, fruit juices, and canned vegetables than the Expeditionary
Force Menu No. 1. The quantities of the less useful items such as dehydrated
soups and vegetables purees were reduced.

Early in November 1944, Captain Babcock was returned to the Zone of
Interior under the theater rotation policy and lie was replaced by Capt. (later
Lt.. Col.) K. J. Koehn, SnC. as Nutrition Consultant to the Surgeon.

With the adoption of the Basic Revised Subsistence Issue Chart for India
and Burma it became necessary to publish a monthly master menu for the
theater. The preparation of this menu was undertaken jointly by the Quarter-
master and the Surgeon, India-Burma. The menu was used as the basis of
issue of subsistence to all unit, messes in the theater. This was necessary to
insure equitab)le distribution of all ration items, particularly the fresh and
frozen meat components. The menu was also used to exercise control over the
stock levels of subsistence items. For example, if it appeared that the supply
of a certain item was diminishing at such a rate that it would be exhausted
before the supply couhl be replenished from the Zone of Interior, the quantities
prescribed by the menu would be reduced so that the supply would last until
rel)lenished. Conversely, if stocks of an itenm greatly exceeded the reserve level,
an increased issue would be l)rescribed. If stocks of certain items began to
accumulate in the messes, the rate of issue would be reduced in the menu. The
master menu was subjected to nutritional analysis each month before publica-
tion to insure that the optimum quantities of nutrients were prescribed with
the available foods.

The increase in the ration, particularly for hospital patients was very well
received in the field. Some (lifficulties were encountered, however, in making
adjustments to the new ration scale. Subsistenice slp)l)lies due in to replenish
stocks depleted by the increased issues failed to arrive when exlpected. Ship-
ments of canned lhani were cancelled. This deficiency of supply was apparently

"3
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related to increased demands by other more active theaters. Fortunately the
shortage of subsistence was confined to staple and nonperishable, items. The
supply of frozen boneless and imported carcass beef was uninterrupted. This
issue of fresh meat boosted the morale of the troops more than any other factor
connected with food. It served to break the monotony of an otherwise tiresome
ration.

The frozen boneless beef, obtained from the Zone of Interior via reefer
ships, was conveniently packed in 50-pound boxes and was separated into three
cuts: roasts and steaks, stewing and boiling meat, and ground meat. These
were unloaded from the ships at Calcutta to a nearby cold storage warehouse
where they were kept frozen while awaiting transshipment. They were then
loaded into cargo planes and flown to the general depots and subdepots in the
forward areas. Here the meat was kept frozen in cold storage plants until
picked up by unit ration trucks. This system worked remarkably well and
very little meat was lost through spoilage. All of the meat received from the
Zone of Interior was shipped to the forward areas. The frozen boned and
carcass meat obtained through the British Army was distributed in the
rear areas.

Some difficulty was encountered in the feeding of Chinese patients in
American hospitals in the forward areas. The basic ration for Chinese enlisted
patients was the revised Chinese troop ration described earlier in this discus-
sion. The components of this ration were obtained through the royal Indian
Army Service Corps and were prepared by the Chinese themselves. Cooking
was done in large drums or tubs over an open fire where they prepared their
rice, stews, and soups. An attempt was made to exercise supervision over the
cooking and serving of the food by United States personnel, but it was almost
impossible to change centuries' old customs. For example, when fresh meat
was issued, it was necessary to cut it up and issue it to each patient. The patient
'hen cooked it himself according to his particular custom or entrusted its cook-
ing to some friend. Because of their customs of cooking their foods in large
,olumes of water, many of the water soluble nutrients were lost. In order to
)revent the occurrence of deficiencies, Marmite, a brewers' yeast preparation,
vas added to the soups. To supplement the ration further, all of the hospital
lomfort items of the British troops field service ration were made available to
iospital commanders who decided which items were necessary for the welfare
if the patients. These items consisted of canned milk, meats, fruits, sugar, et
,etera. Upon the insistence of the Chinese, these items were issued individually
o each patient by an American in order to insure equitable distribution. It
vas over the issue of these comfort items that trouble arose. It was natural
hat hospital commanders had different ideas as to just, which comfort items
vere necessary and in what quantities. A Chinese patient would find out that
neighboring hospital was issuing an item he was not receiving; he would then
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complain that he was not getting what he was entitled to. This became wide-
spread among the patients of all hospitals in this area and no hospital escaped
criticism on one score or another. The Chinese found these tactics very useful
in playing one hospital against another to secure more comfort items than
were necessary. A patient would insist on going to one particular hospital and
would boycott the others. Since all of the patients were well fed, this situation
was absurd, but rapidly became intolerable. A meeting was called by the
Surgeon, Advance Section, which was attended by the nutrition officer and the
hospital commanders concerned. A uniform scale of hospital comforts was
evolved which was put into effect in all hospitals caring for Chinese patients.
After the Chinese were made to understand that the food was the same in all
hospitals, the trouble subsided.

Nutritional surveys conducted in Advance Section in 1945 showed that in
spite of the more liberal ration prescribed, it was still deficient in thiamine,
the average daily intake being I rig. per man. The riboflavin intake was also
low. The ration as prescribed was low in these vitamins because of two factors;
the lack of fresh pork, and the use of unenriched, indigenous flour which com-
prised 40 percent of the issue. Although few cases of clinical avitaminoses
were ever seen in United States troops in this theater, an increasing number
of patients were seen in the forward areas who complained of vague symptoms
suggestive of subclinical thiamine deficiency, i. e., anorexia, nervousness, indi-
gestion, or fatigue. Some of these patients responded to therapy with thiamine
hydrochloride although it was not proved that other factors coincident to
hospitalization were not the cause of improvement. The use of thiamine prepa-
rations by hospitals in the forward areas increased considerably in 1945 indi-
cating that the long continued low intake of thiamine was beginning to show
effects.

Since lean pork products contain approximately five times as much thia-
mine as lean beef, the Surgeon recommended that pork loins and hams be
requisitioned in lieu of half of the beef being procured monthly from the
Zone of Interior. He further recommended that the use of unenriched flour
be discontinued and that 100-percent enriched flour be, procured from the Zone
of Interior. The former recommendation was acted upon and the first ship-
ment of boneless pork loins and hams arrived in the theater in July 1945.
This pork not only substantially increased the thiamine content of the ration
but relieved the monotony of the previously predominantly beef dietary. The
second recommendation was not favorably considered at that time because of
the theater policy to procure as many items locally as possible to conserve
shipping space.

In April 1945 the War Department directed that the ration scale for this
theater be reduced so that the total quantities of foods within the various food
groups (with several exceptions) conformed with the quantities prescribed
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y the Issue Chart to Expeditionary Force Menu No. 1. The revised ration
rovided approximately 4,150 calories, -2.06 mg. of thiamine, and 2.78 Mg.
f riboflavin daily. The increase in thiamine content of the ration in spite
f the decrease in calories resulted from the inclusion of 0.13 pound per man
er day of lean pork products. It was necessary to reduce the total weight
f issue of leafy, green, and yellow vegetables, but this was compensated for
y reducing the weight of the canned vegetables and increasing the dehy-
rated. Since fresh vegetables were usually substituted for the dehydrated,
ie net result was an increase in this group. The reduction in calories was
Lused by the decrease in the issue of fats and potatoes. Adjustments were
Lade between the various food groups so that the overall decrease in the
ition could be accomplished without seriously affecting its nutritional value.

The limitations placed upon the ration by the War Department also
pplied to the hospital supplemental ration. It was necessary, therefore,
) place the hospitals back on the ration prescribed by the Issue Chart to Expe-
itionary Force Menu No. 1. Within 1 month, reserve stocks of supplemental
ems on hand in the hospitals were exhausted and the subsistence issued was
isufficient to allow for the proper dietary management of patients. The
"utrition Consultant to the Surgeon and the quartermaster subsistence officer
.udied the situation very carefully in order to determine how the hospitals
)uld be furnished adequate subsistence without exceeding the overall allot-
Lent of subsistence to this theater. They arrived at the following conclusions:
fospital supplemental ration items were allocated to this theater on the basis
F troop strength, assuming 15-percent hospitalization of the command. Under
ie existing theater policy the hospital ration items received with 10,000 rations
ere, therefore, issued to 1,500 patients. Statistics revealed, however, that
i this theater only 5 percent of the command was hospitalized. Thus, two-
,irds of the items earmarked for hospitals remained in the depots unused.
he problem could be solved, therefore, by prorating the essential hospital
ems received with 10,000 rations among 500 patients without exceeding the
iantities of food allotted this theater. The hospital supplemental ration
as revised, therefore, to increase the allowances of fruit juices, canned meat,
id other essential items effective 1 August 1945.

During the summer monsoon of 1945, nutritional surveys conducted in
e forward areas indicated that the consumption of thiamine and riboflavin
as not optimum. This was attributable to lack of fresh foods in the ration
Ld to the impossibility at times of transporting fresh or frozen meats to the
rward units along the road. Transportation failure resulted from tem-
wrary washouts of the Stilwell Road caused by torrential rains and from low
sibility which grounded aircraft. The Surgeon, therefore, requested that
e Commanding General, United States Forces, India-Burma Theater, obtain
thority from the War Department either to procure vitamin preparations
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containing thiamine, riboflavirn, and niacin for the enrichment of the indigenous
flour or to procure 100-percent enriched flour from the Zone of Interior. The
authority for the procurement of bulk vitamins or 100-percent enriched flour
was granted.

The enriching of the indigenous flour appeared to be the most practicable
means of increasing the vitamin content of the ration. Before requisitions
were placed for the vitamins, theater headquarters was requested to allow the
United States Army to provide bulk vitamins to the Indian mills furnishing
us flour for the purpose of enriching this flour. This request was not favor-
ably considered since the flour for United States troops and for the British
and Indian troops all came from a common stockpile, and they considered it
impracticable to enrich the flour for the United States troops without enriching
all of the flour. The project, therefore, had to be dropped. Before the ques-
tion of procuring 100-percent enriched flour from the Zone of Interior could
be considered, the end of the war with Japan had occurred. Since early evac-
uation of the theater was contemplated, reserve stocks of enriched flour were
released for issue which were sufficient to provide 100-percent flour for the
troops until evacuation of the theater had been accomplished.

The difficulty in maintaining an adequate dietary arising from the use of
unenriched flour is just one example of the problems encountered in an attempt
to feed troops in a foreign country on indigenous foods. This applies not only
to flour but to such foods as fresh vegetables, which are raised from undeveloped
strains on infertile land, and meat from malnourished animals. A comprehen-
sive nutritional survey of India and Burma prior to the entry of the troops into
these areas would have allowed our forces to anticipate the difficulties later
encountered and steps could have been taken to prevent them. The obvious
course that would have been followed is the continuous supplying of these
forces from the beginning with the balanced B ration. In case such items of
this ration as flour were required to be obtained locally, arrangements could have
been made to correct the resulting deficiencies. The most practical means of
accomplishing this is by furnishing tablets containing thiamine, riboflavin,
and niacin for use in enriching bread. The proper quantities and proportion of
each vitamin could be incorporated into a tablet. to be used for each unit of flour
used in making bread. This can be dissolved in the water so that uniform
distribution throughout the bread can be accomplished.

Experience in this theater has shown that it is impracticable to send such
dehydrated products as powdered eggs. whole milk powder, and dehydrated
vegetables to a tropical climate unless a quick turnover can be arranged or
facilities provided to store these items under relatively cool conditions. Surveys
conducted in this theater showed that over 50 percent of all dehydrated vege-
tables prepared in the messes were discarded, which represents a waste of effort
in their manufacture and waste of the original product which could have been



RITION 153

Ito feed the civilian population. If at all possible only canned foods should
Mt to theaters in tropical climates.
Although it may be economical to feed relatively small forces on the rations
Lllied troops, this procedure was found to be highly unsatisfactory in this
ter. There is a great difference in food habits between various countries,
i between such closely Allied countries as the United States and England.
United States troops almost unanimously condemned the British rations.
is attributable to their dislike of such items as mutton, corned beef, and

c and soya liniks, and to the inferior quality of many foods. Since the
Led States standards and specifications for foodstuffs are the highest in
world, it appears unwise to attempt to subsist American troops on the
rior rations of other countries.
Another cause of dissatisfaction with the ration among the United States
ps in this theater was the lack of skill on the part of the cooks in preparing
B-ration components. Many of the men serving as cooks had no training
roking and many of those who had, had left the Zone of Interior without
ning how to prepare such foods as dehydrated eggs, vegetables, and the
ous stew and hash coml)onents of the ration. The Surgeon repeatedly
mmended that a food service program be established in this theater to
ect this deficiency. This recommendation was not favorably considered by
[heater general staff, which was unfortunate because such a program would
Sallowed the training of competent mess personnel in the theater and
Id have provided competent supervision over the preparation of food for
mnlisted men. It is strongly recommended that in future operations, a food
ice program be made an integral part of the organization of every theater
perations.
In summary, it may be said that the history of nutrition in the India-Burma
ter is one of constant struggle against odds to improve the nutritional ade-
yv of the ration. The difficulties encountered were the inability of India
Burma to supply appreciable quantities of acceptable subsistence to sustain
Army, the length of the supply line from the Zone of Interior which was
longest in the world, the priority in subsistence given the more active
ters of operations, the adverse climatic conditions encountered, and the
equite transportation facilities in the interior. In spite of these difficulties,
)w but steady improvement in the nutritional quality of the r.tion was
ined. Except for the outbreak of beriberi among Chinese , there
no significant indications of malnutrition in this theater.

ition in the Pacific Area
The problems experienced in Europe and Asia were often accentuated dur-
tmphibious landings in the Pacific area. Americans found the food pro-
I them by other nations to be often unacceptable and, in turn, met difficulties



154 PERSONAL IEALTtl MEA'SURES AND) IMMUNIZATION

in feeding their Allies an American ration unpalatable to those with different
food habits. Varying local sit uations mad,, mrocurement of native food difficult
or inadvisable and supply lines not infrequently embraced great distances.
Limitation of refrigeration for transp)ort and storagze resulted in spoilage, and
the lack of ability to obtain perishables at times resulted in a monotonous diet.
This situation was sometimes aggravated by climatic differences between source
of food and forward bases. As in other parts of the world, problems at times
arose on the basis of lack of p-rsonnel, or of their skill in the preparation of
food, with the attendant complaints of unpalatability and failure to consume
the ration served. Inspection was not always all it might have been under
the circumstances, and there were occasional unfavorable comments on mess
management.

Difficulties were sometimes encountered in the preflight and in-flight feed-
ing of Air Force personnel on long missions. Refusal by troops of certain
items in the diet occurred. Dried and evaporated milk, and lemon crystals,
were mentioned as such items. Comment was made on the loss of water-soluble
vitamins during the handling and preparation of food, and the requirements
for certain of them were felt to be in excess of supply in areas where troops
were subjected for long periods of time to excessive heat and humidity.

Special problems arose in respect to the hospital ration, the feeding of
oriental laborers and troops of Allied countries, and in the provision of food
to prisoners of war. Here, as elsewhere, hospitals received priority in the
ration scale and hospital diet was supplemented by special purchase of food.
However, the need for hospital dietitians was at times keenly felt. An un-
favorable reaction on the part of troops from the Philippine Islands to a special
ration scale was recorded. Nausea and vomiting among Philippine civilians
was at one time felt to be due to the Army diet.

However, in spite of not infrequent untoward circumstances in respect to
food supplied or consumed which resulted chiefly from the great problem of
supplying a nutritious and acceptable diet to troops operating in areas at long
distances over water from the source of supply, and in tropical or semitropical
areas where geographic and climatic factors considerably enhanced the prob-
lem, there was remarkably little severe disability due to malnutrition. Weight
loss by troops was often considerable. However, it should be remembered that
psychic as well as dietary factors may affect the intake of food by troops under
combat conditions or even during acclimatization in tropical areas. In addition
to dietary inadequacy in calories, inadequacy of calcium and the water-soluble
vitamins was most often commented upon in the Pacific area, as it was in other
theaters of operations. Apparently, slow clotting time was encountered in at
least one instance, and chronic fatigue, skin infection, untoward oral conditions,
and other signs and symptoms suggestive of avitaminosis were noted by -various
observers. Beriberi and pellagra were regarded as principal causes of mor-
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bidity and mortality due to disease among our citizens who were prisoners of
the Japanese.

Some of the observations of individual commentators on nutrition in the
Pacific theater are recorded as examples of the type and number of problems
in feeding troops and of their dispersal throughout the area. An interview
with the Sur-geon, 37th Division, stationed on (ruadalcanal and New Georgia
islands is dilustrative of the situation in regard to nutrition encountered early
in operations in the Pacific area.39 The surgeon believed that very few clinical
signs of vitamin deficiency had been seen in troops of that division and that
their supply of multivitamin capsules prior to combat had been adequate. How-
ever, he recounted that the weight. loss of the individual soldier during the
battle of Munda had been in the neighborhood of 20 to 30 pounds.

The C ration was used by this division in combat, and it was supplemented
by D (chocolate) bars. Logistic difficulties arose out of the tactical situation,
and the diet became unpalatable. On the whole, the surgeon thought that the
ration had been low in calcium and inadequate in perishables, including fresh
fruits, vegetables, meat, and fish. It was his impression that inspection of food
obtained in New Zealand and the Fiji Islands had not met American desired
standards, and that problems in refrigeration resulted in its improper freezing.
Up to 40-percent spoilage of evaporated milk obt tined from New Zealand was
attributed to climatic factors. As a result of this experience, the division sur-
geon believed that the use of powdered milk was preterable to that of evaporated
in such a geographic area. Fish were simply not available. There was a
relative shortage of water due to porous ground and no rivers, and it was
necessary to collect rainwater or to obtain it from the United States Navy.

Historical reports provide information on problems in nutrition related
to island warfare, to meeting the special problems of hospitals, and to feeding
natives of other countries. During the assault of Saipan, K, C, and B rations
were used. The first fresh food received by troops on this island was a ship-
ment arriving on D plus 136, a striking example of the adverse relation of the
tsctical situation to the feeding of soldiers. From 15 June to 31 December
1944, only about 10 days' supply of fresh food per man was provided, yet no
nutritional disease was observed among troops in spite of their uniform weight
loss. After the latter date, fresh food became available for a meal daily.
Troops on the islands gradually took advantage of the fresh fish, vegetables,
and fruits that were available from native and Foreign Economics Administra-
tion sources. On Saipan fresh fish were accepted from native fishermen be-
ginning in June 1945 and an average of 40 tons of fish was issued per month.
Fresh fruits and vegetables produced under Foreign Economics Administra-
tion supervision were accepted for quartermaster issue and the supply was
adequate. Ice cream manufactured from standard ice cream mixture was a

3 Interview, Dr. Bill with Lt Col Hobart Mikeseli, MC, Surg, 37th Div, 18 Nov 43. HD.
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welcomed addition to the menu. The (liiarterniaster bakery began functioning
early and furnished good bread for all troops. Food poisoning which occurred
was attributed to faulty handling of food and not to food defective when issued.

An example of the priority for fresh food enjoyed by hospitals was that
p)rovided by ITSASt)S Regulations :30-16, 20 February 1945. This regulation
provided for a suli)lleniental list of foods for special diets required in hospitals.
Nutritional analysis of hospital diets so insured found them to meet National
Research Council standards for nut rit ional adequacy.

The regilar Army menu was unl)alatable to civilians in the Philippines,
and many developed acute episodes of nausea and vomiting believed to be
related to the high fat content of their unaccustomed diet.'0

Reports of inspection trips in the Pacific area provide information on
nutrition there from lpersons variously oriented to the situation. Reports in-
cluded comment, on the adeqi', \iustralian ration when p)erishables
were obtainable, and the nionot, ,.t when they were not. Weight loss
but little clinical avitaminosis was ,een in troops in forward areas. The trans-
fer of procurement, and distribution of food from Australian to American
control was noted."

The report of another inspection tri1) made in 1943 by Brig. Gen. Charles C.
Hillman, (MC), USA, included an account of the complaints which he heard
in respect to hospital rations.42 These included reference to the inadequacy of
the number and use of hospital dietitians, to the limited facilities for refrigera-
tion available in hospitals, and to nutritional inadequacy of certain diets.
Based on his observations, General Hillman advised provision of the Southwest
Pacific and Pacific areas with more officers of the Veterinary Corps for the
purpose of augmenting local meat and dairy inspection.

Nutrition was often a subject of discussion in regularly recurring reports
received from the Pacific area. In one, the problems in feeding which were
encountered in New Guinea in 1942 and 1943 were described in some detail.
As for nutritional adequacy of the diet, comment was made only on the prob-
able loss of ascorbic acid and thiamine during the handling of food products.
Problems in the handling of food included unsatisfactory inspection, lack of
cool and cold storage, pilfering, spoilage in containers due vairiously to the
geographical environment, distribution of food products, and mess manage-
ment. On the whole, however. nutrition officers found the quantity and
quality of food "very satisfactory" at the time of writing the report.

At that time, fresh meats, fruits, and vegetables were being obtained from
Australia, and a few gardens had been planted locally. Ninety percent of the

"40 (1) Quarterly Rlit. 168th Evac tosp SWPA. 1945-1. HD.
12d Ind. 11q USASOS. S.WPA. Otit'. (of the Surg. to OInC SWPA. 9 Mar 43 on Mtr, SG to CG

GOn Hq SWPA. 4 Dhec 42. siuh lnfortuatlto on adequavy and acceptability ot the ration. HD: 720.1
(Food) SWPA.

42 )bs rvations. Brig. G.'n. C. C. lilinman, SWPA, 12 Jul 43. liD: 333.
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troops were receiving bread from field bakeries, although there was spoilage
of flour. Canned fruits and corned beef, fresh boneless meat, ham, and bacon
were. readily available, but there was little fish. Army rations used included C
ration, which had been shipped to New Guinea in large quantities in 1942 and
early in 1943. Large amounts of this ration had deteriorated in cans which had
been stored in the open and subjected to high temperatures. D ration of both
American and Australian origin had deteriorated in open storage save when
stored in sealed methl containers. There was pilferage of peanuts from the
bulky jungle ration. Troops had found K ration just palatable and soon tired
of it. Mountain ration had been issued in New Guinea only on a trial basis.
It is evident that these difficulties were related more to matters of immediate
concern to the Quartermaster than to the Medical Corps.

Sanitary reports from the Pacific area contained references to calcium
deficiency in certain troops, diagnosis of that condition having been based on
the doubtful criterion of poor (carious) dentitior, and on slow clotting time.
Dietary intake low in ascorbic acid, thiamine, and riboflavin was described.
There were descriptions of lack of desirable fresh meat, eggs, fruits, and vege-
tables, and of problems related to supply, transportation, preparation, and
palatability of food as well as its nutritional adequacy. However, observations
on clinical evidence of malhutrition-with the exception of those noted above--
and of weight loss were strikingly absent.

At least one example of the reaction of those concerned with effecting action
on the basis of these reports should be described because it is indicative of the
different perspective of persons not then subjected to the conditions under
which these reports were made and thus able to comment upon them from a
dispassionate point of view. Such an example included acceptance of the
factual basis of complaints that certain processed and fresh foods received
from Allied Nations did not meet our best standards.43 However, it was pointed
out that the reports came from troops who had been overseas for some 2 years,
that their morale was lowered, and that their neuropsychiatric case rate was
rising. It was advised that efforts be made to improve the quality and accept-
ability of food in the Pacific area.

Numerous surveys were made of the nutritional adequacy of food issued and
consumed and of the nutritional status of troops in the Pacific area. Those
available for perusal point to the same dietary and potentially nutritional
deficiencies already described: calcium, thiamine, riboflavin, ascorbic acid, and
total calories. For example, a qurtntitative study of diet provided and con-
sumed on a small tropical island in a forward area in the tropics showed the
primary deficiencies to be in calcium, and the vitamins listed above." A careful

,3 Ltr. Col J. B. Youmans, MC, to OQMG, 22 Sep 44, sub: Observer's report on subsistence in
SWPA. SG: 430.2.

"44 Rush. A. : A field study of the Army diet as provided to troops stationed in a forward area in
the tropics. HID: 700.7.
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study of Eighth I llitted States Army messes for a period of 20 days, 20 February
through 15 March 1945 showed less than desirable amounts of calcium, thiamine,
and ribotlavin.' ()Ine such study reported the finding of nutritional inadequacy
in ascorbic acid, a Conclusion based on tie deterlnation of the plasna levels
of that vitamin. ci

Major Problems in Nutrition Overseas
To attemlpt to generalize the problemns of overseas theaters in nutrition is

to invoke a storm of criticism by those intimate with individual situations.
However, certain of these problems were apparent at one time or another in all
areas outside the United States. They evolved from difficulties in supply and
in meeting demand. Problems in logistics derived from the tactical situation
were not uncommon. Accordingly, rations designed for use over short periods
of time were actually consumed over very long periods. Their caloric con-
stitution was not. always suited to the needs of troops under such circuln-
stances; their limited number of food items provided a very monotonous diet
when unrelieved for many days or weeks: and the food habits of troops so fed
varied markedly. Caloric inadequacy due to the constitution of the rations
and to their rejection by the individual soldier resulted in weight loss. Diffi-
culties met in the provision of fresh foods including meats, fruits, and vege-
tables, and in the handling of food products, including their storage and prep-
aration, not infrequently resulted in diets inadequate in calcium and the water-
soluble vitamins.

Certain special problems in nutrition were more or less common to all
theaters. These included temporary or permanent need for nutritional officers
or dietitians. The feeding of Air Force personnel on lengthy missions was
rarely solved to the satisfaction of the personnel. Provision of special diets
in hospitals often constituted a problem, in spite of the fact that it was general
practice to give hospitals priority in respect to food. The feeding of Allied
troops and civilians, and of prisoners of war raised many questions. Although
these problems were considerable and their solution difficult of accomplishment,
and although the feeding of troops overseas undoubtedly left something to be
desired, the remarkably little evidence of deficiency states reported attests to
the fact that on the whole the nutritional status of the Army overseas spoke
well for the technical and professional skill of those concerned with its feeding
during World War II.

"4 5th lnd. Lt Col W. D. Cartwright, AO)D, to CG sh Army, on Sanitary Rpt, 8th Army, Apr
1945. HD: 720.1 SWPA.

" Golden, W. R. C., and Schechter, M. S.: Evaluation of vitamin C status of troops In the
tropics. HID: 700.7.



CHAPTER V

Malnutrition and DeFiciency Diseases

John B. Youmans, M. D.

The record of World War II is notable for the virtual absence of nutri-
tional disease among troops. The Army operated under a high standard of
nutritional adequacy in the soldier's diet (as set up by the Food Nutrition
Board, National Research Council, together with a set of minimal allowances
for short periods for use in emergencies), and an assumption that adequate
nutrition is necessary for maximum efficiency and health. Concern was felt
with regard to deviations from these standards-during the time the soldier
drew upon his body reserves when there was a shortage of food, either because
of logistic problems, or personal reactions to the food available as issued,
prepared, and served. Under such circumstances frank nutritional disease,
except for loss of weight, seldom occurred. This is in great contrast to
what might have been expected and would probably have occurred only a
few years earlier. The magnificient development and use of new knowledge of
all matters concerned with nutrition made possible. and successful, operations
of great magnitude, conducted under serious logistic difficulties occasioned by
extremes of environment and distance, such as the tropical heat and humidity
of the jungles of the South Sea islands and the frigid climate of Iceland. It
is safe to say that many operations of World War II would not have been
possible or could have been carried out only partially had it not been possible
to prevent nutritional disease.

Only under extreme conditions, mostly in prisoners of war subjected to
the neglect and cruelties of their captors, and in sporadic instances of indi-
viduals conditioned by injury, disease, or some personal peculiarity, did those
terrible spectres of other wars-scurvy, dropsy, pellagra, beriberi, and
xerophthalmia-return. Such was the achievement of preventive medicine.

To refer, as will be done below, to the occurrence of an appreciable amount
of nutritional deficiency is not the contradiction that it seems. It is to be
explained by the changing concept of nutritional deficiency states, the recogni-
tion of the fact that there are degrees of deficiency, insufficient to warrant such
diagnoses as scurvy, pellagra, or beriberi which require a considerable period
for development even under controlled conditions. Partial deficiency may
exist to an extent sufficient to prevent the fullest state of health, physical
strength, and fitness, without causing overt or gross disability. Suc&' ,ol'di-
tions existed ii the general l)O)ula tion before the war and their presence was
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reflected in a similar occurrence in the troops under average conditions, although
as their service lengthened it was decreased by the highly efficient control of
food and nutrition in the Army. It is in this respect that preventive medicine
finds its greatest opportunity in the field of nutritional deficiency disease and
the opportunity to ensure optimal health and physical fitness as far as nutrition
can secure them, by preventing even slight deficiencies.

INCIDENCE AND EPIDEMIOLOGY

It is iml)ossible to state accurately the prevalence of nutritional deficiency
in the Army as a whole or in any considerable portion of it. Fully developed
clinical forms of the deficiencies such as scurvy and beriberi are reportable in
rates, as hospital admissions, per annum, but these give but little indication of
the actual prevalence of deficiencies. The prevalence of nutritional deficiencies
below the level of the classical expressions of disease is uncertain because indi-
viduals with deficiencies of these grades alone are not usually patients, nor
are they considered ill the ol)l)ortunity and special needs for diagnosis are
lacking and the conditions exist unknown and often unsuspected.

Some idea of the prevalence of nutritional deficiency disease can be secured,
however, from special research studies and from a search of hospital records.
The special research studies were made on groups of presumably healthy troops
under field conditions, giving information on the prevalence of the mild or
slight forms of the deficiency, and on special groups such as prisoners of war
and patienhs in hospitals with advanced deficiency disease. The latter will
give only the incidence of advanced stages as they are recorded in hospital
practice under the standard forms of diagnosis.

MINOR NUTRITIONAL DEFICIENCY DISEASE

It has been known for some time that a number of apparently well persons
have minor grades of nutritional deficiencies, sufficient to present recognizable
evidence on physical or laboratory examination. It was this group which was
of particular concern from the point of view of preventive medicine because of
the subtle effect of such disease on efficiency and moraile. Also, a potential result
could be a large numbe, ,4 troops who were "under ar" and would be quick to
succumb to severe (I -0.lin - nutritional disease during periods of stress arising
from injury and (lin- .... ,0, t'znporary seeere dietary restriction. It was clearly
recognized that undeer ,me unavoidable circumstances severe undernutrition
might devwlop despite all efforts to prevent it. It was known, however, that
by proper rare and attention good nutritional state and good reserve could be
maintained in all but rare instances. Such action would lessen and prevent
the frequency and severity of advanced deficiency states when circumstances
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tended unavoidably to produce them. Thus injury and disease may produce
nutritional disturbances which in turn diminish the resistance to and recovery
from illness and injury. (food nutrition prior to injury or illness offers some
protection against the effects of such nutritional disease. Similarly, periods
of severe restriction of food are less serious if nutrition is good before the
starvation begins.

Evidence of the prevalence of those milder forms of deficiency was found
in the ration trials at Camp Carson, Colorado, May to August 1944.1 In this
experiment, incident to the study of the effect of a variety of special rations,
the test subjects were examined for evidence of nutritional ddficiency disease by
physical and laboratory examinations before the start of the experimental
period. These troops consisted of a battalion, approximately 1,000 strong,
undergoing rigid advanced infantry training, and may be considered fairly
representative of a considerable number of similar troops training at that time
in the western part of the Zone of Interior. The prevalence of minor nutri-
tional deficiency, as interpreted from the physical signs, are shown in Table 7.

TABLE 7. MNEN IN VARIOUS ('OMPANIES SHOWING SIGNS OF THE DEFICIENCIES LISTED

Vitamin A Thiamine Riboflavin Niacin Ascorbic acid

Company (number' (percent) (percent) (percent) (percent)

E --------------------------------- 11 6 15' 1
F---------------------------------- 8 1 2 1G .. . . . . .I 13 4 5 0 1

.... ... ... .... ... 'I19 percentH ------------------------------ [-- 7 0 8 0
X --------------------------------- 7 4 2 3 0

Y --------------------------------- 2 5 5 3

Source: Rpt, Armored Med Research Lab, Proj. 30, 22 Nov 44. HD: 430 (Rations).

Data on the prevalence of these deficiencies under other conditions are
available from a survey of nutrition of troops in the Pacific area made during
April-June 1945. Troops examined in this study included selected samples of
the garrisons of Hawaii, Guadalcanal, Guam, Iwo Jima; casualties from
Okinawa; and combat troops on Luzon and Leyte. The details of the physical
examinations were essentially the same as those of the Camp Carson experiment
and, in addition, included a record of the dietary. The dietary was more
nearly representative of that occurring under a variety of ordinary field condi-
tions in that theater than was the dietary in the Camp Carson study. The

I Rpt, Armored Med Research Lab. Proj. 30. 22 Nov 44. HD : 430 (Rations).
2Rpt, Nutrition Div SGO, 22 Aug 45, sub: Nutrition survey in Pacific Theatre of Operations.

Hi): 720.1.
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prevalence of the various deficiencies as ,determined by physical examinations
is shown in Table 8.

TABLE 8. PREVALENCE OF NUTRITIONAL DEFICIENCIES AMONG TROOPS IN THE PAVIFPW AS

SHOWN BY PHYSICAL SIGNS

Locution Vitamin A Thiamine Riboflavin Niacin AIorb
_ (percent) (percent) (percentý (percent p acid(percent)

Hawauii 0 0 0 0 8
Guadalcanal- O 0 0 2
Guam.. 32 0 0 0 0
1woJima ... 12 0 0 0 0
Okinawa casualties- --... ....- 18 2 2 0 2
Luzon .............. .................- 12 0 0 0 2

Source: Rpt, Nutrition Div 800, 22 Aug 45, sub: Nutrition survey in Pacific Theatre of Operations. H D: 720.1.

Certain differences in the various groups comprising the Pacific study are
interesting and their significance and possible explanation is discussed in the
report. In view of the great. environmental and operational differences the
groups involved are too sniall to permit general conclusions as to variations
between broad classifications of troops, as between garrison and combat units.
The. situation is too likely to be modified by a great variety of local circum-
stances. It is of interest, however, that the combat troops examined were in as
good or better nutritional state than the garrison troops (except for body
weight) and had the better physical fitness scores.

Evidence of a somewhat different sort is attained front more detailed
studies of small numbers, such as those of Rush,3 Beach and Miller,' and Golden
and Schechter. However, part of the evidence often interpreted as indicating
nutritional deficiency disease was a discrepancy between the intake of various
nutrients and the recommended allowances of the Food and Nutrition Board
of the National Research Council. It must be remembered that these allowances
were liberal and had a large margin of safety. There is also the factor of body
store to consider. Nevertheless, there may have been some reduction in tissue
stores and, in these cases, actual mild deficiency, particularly of vitamin C.

It would manifestly be unfair to use the evidence presented here to establish
the prevalence of minor nutritional deficiency disease in the Army as a whole.
The sample is too small and not sufficiently representative. Such data, except
under conditions of great stability and uniformity, is of little value except for

3 Rush. A. : Study of Army diet in the tropics. Bull. U. S. Army M. Dept. 2: 43, 6 Nov 44.
4 Beach. E. F.. and Miller. 0. N. : Chemical determination of nutritional state of full duty troops,

Manila area. July and August 1945. HD: 720.1.
5 Golden, W. R. C.. and Schechter, M. S. : Vitamin C status of troops in the tropics. Bull. U. S.

Army M. Dept. 4: 711-717. Dec 1945.
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purposes of a broad comparison, as, for example, of overall prevalence by
decades. The figures obtained suffer from all the disadvantages of an average
value. The finding of an average value for the hemoglobin of 100 men of 14.5
gm. (within the range of normal) does not reflect sufficiently the seriousness of
the fact that an undetermined number may have had hemoglobin concentrations
of but 10 grams. A p)revalence of minor nutritional disease of only 5 percent
in the Army as a whole is of little consolation if a task force of 25,000 fails
because minor nutritional deficiencies have rendered 90 percent of the command
incapable of putting out their maxinunm effort. Such an occurrence may be
excused if it is clearly recognized at the time and is the result of circumstances
beyond control. It is inexcusable if it exists unknown or unsuspected or, if
known, without every effort having been made to prevent it. It can always be
detected by proper inquiry and, with proper management, can often be predicted
and prevented.

Nevertheless, it seems fair to conclude that except for special instances.
probably limited to small groups, and for short periods, the prevalence of
nutritional deficiency disease in the troops, even in overseas theaters of opera-
tions, did not exceed that presented in Tables 7-9. This may be compared with
the prevalence among the civilian population from which these troops were
drawn as shown in the following tabulation which was calculated for use in
connection with the feeding of civilians in Europe.

Deficiency Perefn t Deficiency Perceit
Protein --------------------------- 4 Niacin---------------------------- 4
Vitamin A --------------------------- 10 Ascorbic acid --------------------- 10
rhiamine -------------------------- 2 Vitamin D ------------------------- 5
Riboflavin ------------------------ 15 Iron ----------------------------- 10

rABLE 9. PREVALENCE OF NUTRITIONAL DEFICIENCIES ANMON; TROOPS IN THE PACIFIC AS
SHOWN BY LABORATORY TESTS

Location Thiamine Riboflavin Ascorbic Hemo- Serum
j (percent) (percent) acid globin protein

p (percent) (percent) (percent)

lawaii ---------------------------- 0 0 2 0 0
juadalcanal --------.-----.------------- 2 0 45 0 0
juam --------------------- ---------- 2 8 2 0 0
wo Jima ---------------- 2 9 5 0 0
)kinawa casualties-- 0 6 8 0 0
AIMzon --------------------------- 0 2 4 0 0

Source: Rpt, Nutrition Div SOO, 22 Aug 45. sub: Nutrition survey in Pacific Theatre of Operations. HD: 721.1.

Some question may be raised concerning the validity of the criteria on
vhich these diagnoses were made. It is recognized that none of the physical
ýigns are pathognomonic in the degree of deficiency encountered. Some dis-

346336o-55--t
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agreement may be had with the criteria used for interp)reting and evaluating
the laboratory data. Nevertheless, these criteria have been employed by expe-
rienced examiners in a large number of similar studies and have received fairly
general acceptance. It should be noted that they at least set rather clearly
the mininmal amount of nutritional deficiency-more than there may have
been if one accepts finier and less clearly estab)lished criteria, but there was
probably no less.

SPECIFIC DEFICIENCIES

Mild caloric deficiency, due simply to an insufficiency of food, was fairly
common in the Army under combat conditions. This was usually the result
of a combination of causes-difficulties of supply, the necessity of using
packaged rations calorically inadequate for the energy expended, and decreased
consumption of food because of emotional strain, fatigue, and exigencies of the
situation. Except among prisoners of war, however, such caloric deficiencies
rarely were great enough over long enough periods to cause protein deficiency
and physical disability. For example, the nutritional survey of troops in the
Pacific theater showed that although troops fresh front comhat had some
caloric deficiency, as evidenced by loss of weight, their physical fitness was
equal to that of troops in the Zone of Interior and in at least one instance,
superior.4 Neither were these mild caloric deficiencies often accompanied
by vitamin or mineral (leficiencies. The reduced caloric intake lessened the
need for vitamins and minerals, and the rations, even when only partly con-
sumed, supplied a considerable amount. This circumstance, together with
the fact that, existing body stores under the system of Army feeding and
practice were nearly always high at the outset of a campaign, was sufficient
to prevent significant deficiencies except in occasional individuals in whom
it could usually be classed as conditioned.

Beriberi (Vitamin B,, Thiamine). Beriberi, as a primary, idiopathic
disease in noncaptured American troops was almost nonexistent. For exam-
ple, in Cutts' report of over 125 cases of beriberiT none occurred among Ameri-
can troops. All cases were observed in Chinese troops. Although 5 cases
in the entire Army were reported in admissions to hospitals in 1942, most of
these must have been "conditioned cases." Occasional reports, mostly rumors,
of mild cases of B, deficiency were received, especially from the China-Burma-
India theater, but in most instances the diagnosis was not sufficiently estab-
lished and the evidence consisted of nonspecific signs and symptoms such as
nervousness and fatigability. Such diagnoses were strongly controverted by
evidence of a liberal intake of thiamine in the food.

6 gee footnote 3. p. 1ti2.
1 Cutts, F. B. : Observations on beriberi. India-Burma Field Med. Bull., vol. 2, No. 12, Dec 1943.

HD): 461.
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Riboflavin. No outspoken cases of idiopathic riboflavin deficiency dis-
?ase were reported and the only possible instances of this deficiency were mild
mases detected on special surveys and examination,8 in which careful examina-
Lion and laboratory tests were made. Even some of these may be considered
iloubtful in view of changing ideas of the specificity of certain signs such as
cheilosis and vascularization of the cornea, previously thought to be due to
this deficiency; also, because of a lowering of values formerly believed
to represent intake requirements.

Niacin. A few cases of pellagra in otherwise well individuals occurred
from time to time in all theaters of operations. For the most part, these were
caused by a deficient intake of proper food due to habit, food dislikes and
prejudices, irregularities of eating related to duty assignments, and similar
causes, such as could be ascertained by questioning the patients. These cases
exhibited no differences from those observed in civilian practice.

Vitamin C. A number of reports of scurvy and vitamin C deficiency as
well as special studies of vitamin C nutrition were made.9 Some reason for
concern and a suspicion of the existence of this deficiency were justified because
in certain of the rations, particularly in the C, K, and ten-in-one, the source of
most of the vitamin C was the synthetic fruit juice powders, which, on the
whole, were not well consumed by the soldiers. It was often forgotten, how-
bver, that the standard of daily requirements for this nutrient was set at a very
high level, 75 mg. per day, an amount three times as great as that actually
needed to protect against a state of true physiologic deficiency. It is, there-
fore, not surprising that in many instances, reported cases and outbreaks of
ýcurvy and vitamin C deficiency could not be substantiated when subjected to
,areful analysis. There was also some tendency on the part of medical officers
ýo attach too much significance to such signs and symptoms as gingivitis and
)leeding gums, which, while suggestive, are not very specific or reliable,
ýspecially in mild or early deficiencies.

Vitamin A. Vitamin A deficiency, too, was very seldom seen, though it
vas often suspected, or diagnosed when it was not present; Considerable
Lnxiety was expressed concerning it, especially in relation to visual acuity in
lim light or the dark (night blindness), particularly in the Air Forces. Again,
t was forgotten that it takes months, probably over a year, to deplete a normal
dult's stores of vitamin A and that the diet of all troops before being sub-
ected to any dietary shortages was high in vitamin A. It was also commonly
orgotten, or not known, that much of the vitamin A is ingested in the form of
arotene, obtained from such foods as green and yellow vegetables and that
itamin A is quite stable. It is not necessary to have all or even most of the

- See footnotes I and 2. p. 161.
9 See footnotes 3, 4, and 5. p. 162.
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vitamin A as such, as iII atuinal foods. Finally, it Is probabie that the standard
of requirements, 5,000 international units daily, which was in general well
supplied and consumed even under conditions of difficult supply and feeding.
was so high as to provide a large margin of safety.

It is not surprising then that there was little or no primary vitamin A de-
ficiency of a significant grade in American troops. This does not exclude the
probability, however, of a slight dietary deficiency for long periods prqar to
Army service, and the existence of a chronic low-grade deficiency yet insuf-
ficient to produce such classical disease as xerophthalmia. Some evidence of
such a mild deficiency could be found in any body of troops if one was willing
to take as evidence the presence of mild perifollicular hyperkeratosis of either
the dry, horny, or the acneform type, which though not highly specific is
suggestive. Such evidence can be found in any group of the population in
this country.

Vitamin D and Calcium Deficiency. Much concern also was expressed
concerning vitamin D and calcium deficiency. Such deficiency was not in-
frequently reported in Essential Technical Medical Data (ETMD) reports.
For the most part these reports came from the more distant or remote overseas
theaters, especially the China-Burma-India, the Pacific, and some of the Arctic
stations. This concern and such diagnoses were based largely on two circum-
stances: the lack of milk and the presence of subjective symptoms, the latter
usually highly unreliable and susceptible of numerous other explanations. In
the Arctic, lack of sunshine was sometimes considered a factor. Again, the
rations, even under restricted conditions, usually provided calcium in amounts
equal or close to standard requirements which are probably very liberal. There
were shortages as the result of difficulties in supply and failure of mess per-
sonnel to incorporate the milk and milk products in the prepared foods. So
far as it is known, no instances of idiopathic calcium or vitamin D deficiency,
established by blood calcium studies, demonstration of significant deminerali-
zation of bone, or the occurrence of tetany were observed. It should be remem-
bered that the normal adult possesses a large reserve store of calcium in his
skeleton and deficiency must be severe and long continued to produce an actual
pathologic state of calcium deficiency in otherwise normal persons. Vitamin D
requirements are, of course, very small in adults and deficiency of this vitamin
is uncommon.

Iron. Iron deficiency anemia is likewise very unusual in the normal adult
male and in the nonchildbearing female because of the extreme conservation of
iron by the body. Such iron deficiency anemia as might occur would most
likely have existed before entry into the service and would have constituted a
probable cause for rejection.

Recent studies, however, particularly those on "folic" acid, have shown
that an anemia of the macrocytic type might occur with a restriction of foods
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ierally considered to furnish much of the B complex vitamins. The presence
:roops in areas where tropical anemia (probably a macrocytic type) existed
'gested such a possibility. Reports of anemia among Army nurses in the
.ific area led to the inclusion of an inquiry into this disease in a general
vey of nutrition during March-May 1945 in the Pacific theater. However,
ignificant degree of anemia was found to be relatively uncommon, and its
iendence on dietary factors was not established.

As has been indicated, frank nutritional disease was extremely rare among
troops. It must be realized that these cases include only those of primary
ritional disease admitted wvith the diagnosis. Undoubtedly, additional cases
ievere nutritional deficiency occurred as complications of other injury and
?ase and, even though recognized, failed to be included in the diagnosis
ause of the tendency to omit the diagnosis of complications. This is par-
ilarly true of the less well-known and established deficiencies such as the
,tein, iron, and riboflavin deficiencies. Even sodium chloride deficiency is
to be omitted. Therefore, even the hospital records will fail to give all of

h cases.

;oners of War
The greatest incidence of evident nutritional deficiency disease occurred

'ecovered Allied prisoners of war and in civilians of liberated and conquered
ntries. In the Asiatic and Pacific theaters the number of instances of these
mases was much greater than in Europe. No reliable data are available as
he actual prevalence because of lack of records. The best sources of informa-
i in this field are the reports of the examination of prisoners of war made
ing the period of incarceration and following their release and return to
country.'0

These cases of deficiency diseases, while conforming in general to the
tern traditionally established, revealed certain characteristics of unusual
!rest, particularly in the cases of starvation edema and in cases of thiamine
ciency. In these subjects, both those in Europe and in the Pacific, loss of
y tissues (emaciation) caused by inadequate caloric intakes was the most
nounced and most frequent deficiency state accompanying this starvation.
,re was, in many cases, an edema characteristic of starvation or famine
na. Such edema has ordinarily been considered in recent years to be a
ii gestation of protein deficiency dependent for its immediate production on
oproteinemia. Studies in many of these subjects revealed normal serum
-ein concentrations. Furthermoiee, many of the subjects with extreme de-

o (1) Morgan. H. J. ! Wright. 1. 8.. and van Ravenswaay., A. C. : Health of repatriated prisoners

ir from the Far East J. A.M.A. 130: 995-999. 13 Apr 46. (2) Musselman, M. M.: Nutri-
disease in Cabanatuan. Wad Med. 8: 325-332, Nov-Dec 1945. (3) Navarro, M. D. : Observa-
on vitamin dellelenc•es during the occuupation. Santo Tomas J. Med. 2 : 205-208. Jul 1947.

',eplirt oif the Health Survey of Repatriated Prisoners of War from the Far East. Hi): 383.6.
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grees of emaciation failed to present edema. These discrepancies were also
observed in experimental studies of nutritional deficiencies to be described

In April and May 1945 a considerable number of Japanese prisoners of
war suffering from nutritional deficiency disease were seen by the writer in
Leyte. Among some 20 or 30 such patients the principal disease seemed to be
starvation and protein deficiency. Though many had been diagnosed as beri-
beri, the persistence of the tendon reflexes, the absence of significant sensory
changes, and atxophy and muscle weakness, indicated that the edema present
was more probably a result of caloric and protein deficiency.

In attempting to discover the explanation for these observations, in ap-
parent variance to previous concepts, the following facts must be kept in mind.
In many instances the observations consisted of a single determination of the
serum protein concentration which was interpreted in its relation to edema
without consideration of such factors as salt and water intake, diarrhea, dehy-
dration, physical activity, and other factors known to affect the relationship
between serum protein concentration levels and the occurrence of edema. Never-
theless, as will be discussed below, the observations were made so frequently
and under so many independent circumstances that they strongly suggest an-
other ',nportant factor in the production of edema in these persons.

With the severe emaciation (caloric and protein deficiency) there were
seen a perocentage of other nutritional deficiency diseases as shown above. These
were for the most part beriberi and pellagra.

There was, however, a great difference in the two major theaters, European
and Pacific, in this respect. The vitamin deficiencies in florid form appear to
have been uncommon in the European theater but were fairly frequent in the
Pacific. How much this was concerned with the factor of length of incarcera-
tion is not clear. There appears to be no data available indicating the relation
between the occurrence of these other diseases and the period of captivity. It
might be suspected, however, that such a relationship was at least a partial
explanation for the difference in the two theaters. In general, the feeding of
prisoners of the Germans was more nearly adequate until the last few weeks
before release. In general, the prisoners in the Pacific were badly fed during
the entire period.

Experimental studies as well as clinical observations suggest that the
characteristics of deficiency disease resulting from relatively acute and chronic
deficiency states vary considerably. This difference may be illustrated by some
unusual features of the cases of thiamine deficiency from the Pacific. Among
these, there occurred an unusual and unexpected number with evidence of
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involvement of the second (optic) and eighth (acoustic) cranial nerves.12  In-
volvement of the optic nerve in thiamine deficiency had only rarely been observed
and reported previously. The writer has seen two cases, apparently of this kind,
with atrophy of the nerve head and at certain stages an optic neuritis character-
izing the findings. While some doubt has existed as to the etiology, and a
suspicion of a toxic optic neuritis from methanol poisoning existed in some,
this does not seem to be an entirely adequate explanation. There is, further-
more, the theoretical possibility that a primary thiamine deficiency may have
predisposed and conditioned to an effect of methanol which would otherwise not
have occurred. The cases in civilian life observed by the writer occurred in
chronic alcoholics. So far the condition has remained stationary in most of
these subjects with little or no evidence of improvement in function and no
change in the morphologic appearance. Unfortunately, a variety of treatment
and modification of the nutritional condition before studies were begun to
determine the nutritional status and possible etiology made later studies essen-
tially valueless.

Much the same situation occurred in those subjects with involvement of
the eighth nerve. Deafness, partial or nearly complete, of a -'nerve" type, with
little tendency to improve was the principal finding.

Other findings of unusual interest in recovered prisoners from the Pacific
suffering from nutritional deficiencies (thiamine) was a loss of libido, testicular
atrophy, loss of hair (body hair in particular), and certain manifestations of
feminization, particularly enlargement of the breast. These changes are of
particular interest in view of recent work suggesting a relation between the sex
hormones, liver function, and the B complex group of vitamins. Similar obser-
vations were made in the experimental studies already mentioned.

RESEARCH

Although much of the research in nutrition dealt with such aspects of
preventive medicine as the requirements of the various nutrients, considerable
new knowledge of actual nutritional disease was added by studies conducted by
the Office of The Surgeon General or tinder its auspices.

Of these the most extensive was that conducted at the University of Min-
nesota by Keys and his associates, 3 supported in part by the Office of The
Surgeon General. These studies consisted in the controlled production of
starvation (caloric deficiency) in a group of young men. By careful adjust-

" (12 Bloom, S. M. Merz. E. H., and Taylor. W. W. : Nutritional amblyopla in American pris-
oners of war liberated from the Japanese. Am. J. Ophth. 29: 1248-1257, Oct 1946. (2) de Ocampo,
G. ; Yambao, C. V.; Managas, P. J.. and Sevilla. C. L. : Epidemic retrobulbar neuritis in the Philip-
pines during Japanese occupa'.,n, Am. J. Ophth. 30: 698-704, Jun 1947.

13 Keys. A.: Human starvation and its consequences. J. Am,. Iletet. A. 22: 582-587, Jul Wt46.
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ment, the caloric intake was maintained at a level suflicienlvy less thian a planned
energy output to cause a ste.-,dY, progressive loss of weight. The energy
output, was maintained at a1 nioderately high level (3,100 calories). Protein
intake was minimum (40 gin.), but animal protein was very low, possibly
inadequate in amino acids. Other nutrients, vitamins, and minerals wvers at
levels judged to be minimally adequate. After an initial l)eriod of adjust-
ment the subjects were maintained on this regime for some 3 to 4 months. By
this time all had been reduced to a severe stage of starvation, and restoration
was accomplished by successive increments of food in a nianner (lesigned to
simulate relief dietaries.

The results of these experiments, in addition t,, providing much new data
on the physiology of such starvation, are of particular interest in comnparison
with the starvation observed in Allied and enemy prisoners of war, civilian
inmates of prison and detention camps, and the general civilian populations.
As in most of these latter examples, the outstanding. deficiency disease was
starvation (loss of weight) and loss of muscle tissue, presumably reflecting at
eact, a relative protein deficiency. Evidence of other deficiencies were

uncommon and minor in degree. Among the outstanding changes in both
groups were the pigmentation, the loss of body hair, edema, bradycardia,
hypotension, and muscular weakness, particularly that related to sustained or
rapidly repeated acts. Changes in the emotions and psyche with a trend to the
so-called psychoneuroses were observed. Rehabilitation was slower than
might have been expected if all effects are included, and the most rapid and
desirable rate of recovery required large feedings. There was some tendency
to overweight with recovery. These studies have added much to the knowl-
edge of the effects of starvation.



CHAPTER VI

Preventive Psychiatry During World War II

Marvin E. Perkins, M. D.*

At the outset of World War 11 the psychiatrists in the United States Army
had no organized plrogram of preventive psychiatry or mental hygiene. In
fact, the years preceding the war have been characterized as being ones in which
psychiatry was practiced primarily for purposes of diagnosis and disposition;
furthermore, it was not until after the entry of the United States into hostilitie-
that a ,;epjarate brai,Jh for .euiropsychiatry %%as established in the Surgeon
(Generars Office in February 1942.' It was not until another year had passed
that an officer was assigned to the Neuropsychiatry D)ivision of the Office of
The Surgeon General for the purpose of developing a program of preventive
psychiatry.2

The condition of military psychiatry with respect to its preventive orienta-
tion was hardly less developed than that of the general practice of psychiatry
in civilian medicine. For although such eminent psychiatrists as Adolph
Meyer, William Alanson White, C. Maefie Campbell, Thomas W. Salmon, and
Elner E. Southard had emphasized the potential value of the wider application
of psychiatry, preventive psychiatry as such could not be regarded as a clearly
delineated discipline. Some psychiatrists were active in the mental hygiene
movement, identified with the National Committee for Mental Hygiene, but
the greater number were not associated with this type of psychiatric endeavor.

EARLY DEVELOPMENT OF MENTAL HYGIENE

Before attempting to trace the development in the Army during the war
years of mental hygiene, or l)reventive psychiatry, as it was later designated by
some, it is necessary to review briefly some earlier applications of the term
"bmental hygiene." Both terms were expressions which for most practicing
psychiatrists had indistinct meanings; at least, it may be said that they were
subject to variable interpretation.

Deutsch 3 has traced the variation in meaning of mental hygiene, since its
introduction in this country in 18431 by William Sweetser. The original usage

*Chief. Psychiatric gerviees Division. Department of Public Health, (overnment of the District
of ('oh,aihla. rroieiy Major. .11C. AUS.

ICahlwell .1. M. Organization and administration of neuropsychiatry in the Office of The Sur-

geon General, 1942-1947. Mil. Surgeon 107 :19-25 Jul 1950.
2 Menninger. William C. : Psychiatry in a Troubled World. New York. Macmillan. 1948. pp. 327-3:37.

I ]eutseih A. : The history of mental hygiene. In Bunker, 11. A. : One Hundred Y'ears of American
Psychiatry. New York, Columbia University Press, 1944. pp. 325-365.
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was inten~ded to convey all approach to illness somewhat analogous to the cur-
rent concept of psychosomatic medicine or comprehensive medicine. George
Cook in 1851) used the term to embody the problems attendant on the promotion
of mental health and the prevention of mental disease. Cook emphasized the
importance of observatiomis that the inception of mental disease was in child-
hood. Ile also singled out the family unit as the proper focus for mental
hygiene measures. I)uring the Civil War, Isaac Ray issued a book in which
he defined mental hygiene as "the art of preserving the health of the mind."
Ray's presentation was one which attempted to give the individual a kind of
prophyhlctic guidance. In 1876 the concept was expanded by John P. Gray
to include not merely the individual application, but also the community aspects
of mental hyv,•iene. relating it to sociologic and social science studies. Thus,
before the outbreak of the Civil War, the term "mental hygiene" had been used
for two quite different purposes: (1) To define an approach toward the under-
standing of the etiology of an individual's illness in terms of the whole person
(Sweetser), and (2) to indicate the practice of instituting measures in the
family setting before illness affected an individual of that unit (Cook). These
contributions had been made by institutional psychiatrists. Interest in mental
hygiene continued to be manifest so that by 1880 two other usages had been
introduced: (3) A formula for individual living (Ray), and (4) an approach
to prevention of mental disease by the study of social problems and action
taken at community level (Gray).

These four concepts, different in focus and emphasis, may pierhal)s be con-
sidered as phases in the natural evolution of the mental hygiene movement.
The first requirement is an awareness by the physician that the patient's symp-
toms present something which has meaning in terms of the whole person:
second, that current unhealthy symptomatic rcactions follow a l)attern which
has had origin in the setting of early family experience: third, that such re:i-
tions may be adjusted for the better or avoided by providing individual guid-
ance; and, finally, that such personal problems have implications which extend
beyond the individual patient, affecting the social group of which he is a part
and also affected by measures taken through the group.

The first step is the inquiring receptive attitude of the physician, the
second, a conclusion regarding etiology based upon observation: the third, an
effort at application of new-found knowledge in individual treatment based on
etiology; and. finally, a recognition of the social factors and need for group
preventive measures. These steps are analogous to the traditional pattern of
the development of epi(jemiology.4

Up to 1880 there was no organized effort among psychiatrists for a program
of mental hygiene and no organized body of thought which could be called

I Gordon, J. E. : Evolution of an epidemiology of health. In The Epidemiology of Health. New
York, Health Edlueation (untiicl. 1953. lip. 24 73.
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preventive psychiatry. However, the increasingly corlnprehensive concept had
made mental hygiene a subject of conmmon interest among psychiatrists adl
social workers. The first mental hygiene organization in this country was a
joint professional undertaking of psychiatrists, netirologists, and social workers.
called the National Association for the Protection of the Insane and the Pre-
vention of Insanity, which was established on 1 July 1880. The main effort
of the organization was not, the preventioin of mental disease but, rather, the
institution of reform measures of a humanitarian nature. The organization
did not crystallize a "mental hygiene" or -preventive psycihiatry" and, after a
short controversial existence, disappeared sometime after 1886. Twenty-three
years later, the National Committee for Mental Hygiene was organized, the
result of Clifford Beers' experiences as a patient in a mental hospital, his
account of those experiences, and his recommendations for an organized effort
to improve the lot of the mental patient. The efforts of this organization were
of importance to various spheres of activity including the establishment of
conmmunity child guidance clinics, in some ways a prototype for the military
mental hygiene clinic.5

MILITARY PSYCHIATRY AND MENTAL HYGIENE

BEFORE WORLD WAR II

The Civil War was a time of great ferment for the Army Medical Depart-
ment. Many reforms were needed to meet the immediate problems of attending
to the. sick and wounded, and the term of office of William A. Hammond as
Surgeon General was marked by vigorous action in instituting many of the
necessary reforms. The important specialty of neurology had its beginning
in the United States during the war as a result of the combined efforts of
Hammond and S. Weir Mitchell. The former authorized the establishment
of the Turner's Lane Hospital in Philadelphia for the study of nervous dis-
orders and injuries and the latter was assigned for that purpose. The classical
monograph by Mitchell, Morehouse, and Keen 6 is an account of the neurologic
studies made at Turner's Lane Hospital. These studies embodied careful clin-
ical observations of the injured nervous system and, important as they proved
to be in the fields of neurology and psychiatry, they were not concerned with
either of the concepts of mental hygiene which had been defined before that
time.

Early in World War I, Thoinas W. Salmon, under ausl)ices of the Rocke-
feller Foundation, studied the exp)erience of the British in the management

I, lhutsch. Albert: The, M*ntall. III in Anme rica. (Garden City, N. Y.. I)ouldeday, I)oran. and
C'ompiany. 1 937. p. 325.

4Mltcwhll, S. W.: Morehhmisv. (. R . and Keen. W. S.. Jr.: Gunshot Wounds and Other Injuries
of the N rve . Philadelphtia. Lippino itt. 1-1A4.
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of psychiatric problems and submitted a report which contains the following
comment: I

Although it might be considered mlore appropriately under the heading of pre-

vention than under that of treatment, the most impliortant recommendation to be made

is that of rigidly excluding insane, feebleminded, psychopathic, and neuropathic indi-
viduals from the forces which are to be sent to France and exposed to the terrific stress

of modern war.... .. If the period of training at the concentration camps is used for
observation and examination it is within our power to reduce very materially the

difficult problem of caring for mental and nervous cases in France, increase the military
efficiency of the expeditionary forces, and save the country millions of dollars in
p3ension-,.

This recommendation, a relatively minor dictum in an iml)ortant,
thorough, and competent report, may well have been the basis for the practice
of diagnosis and disposition referred to as in effect during the interim between
the two World Wars. It may also have served as the basis for the optimistic
opinion prevailing at the outbreak of World War II that effective prevention
of psychiatric disorders would be accomplished by competent psychiatric
screening. Lt. Col. Manfred S. Guttmacher, MC, who was assigned to the
Neuropsychiatry Consultants Division during the latter part of World War
II, for the purpose of providing professional supervision for the mental
hygiene consultation services, made the following observation regarding pre-
ventive psychiatry during the First World War as it was reported in the
official history : 1

Chapter IV of the volume on the hi,,,tory of neuropsychiatry during World War I
states that the cantonment neuropsychiatrist became the "guardian of the mental health"

of his military organization. When one reads the entire chapter, it is apparent that this
wias in nearly every instance an ideal rather than a reality, since there was no formal

organiaztion of psychiatric facilities that brought psychiatrists into really close contact
with enlisted or with officer personnel in the training camps. It is. however. clear that

by the end of the First World War, it was realized that the training camps were fruitful
fields for the early treatment of maladjusted trainees and that many of them could be

prevented front becoming ineffectuals. But. prevention of psychiatric disorders by
effective general indoctrination of the officers and the trainees was not conceived.

Psychiatry, in the interim between the two World Wars, suffered from
several conditions. It lacked public acceptance and understanding to a large
degree. As a specialty, it tended to be isolated from the general practice of
medicine and, as specialists, psychiatrists had relatively little professional
stature among other memlbers of the medical profession. It was primarily
interested in, if not preoccupied by, the problems of treatment. Little sub-
stantial knowledge had been accunut1lated by psychiatrists on problems related

- Salmon. T. W. : The carp ant treatment of enwrtal diseases anl war neuIrosis (shell shockI
in the British Army. In Medical Department of the Unnited States Army in the world War. Wash-
ington. (overnment Printing Office. 1929, vol. X. pp. 497--523.

Guttnnacher. M. S.: Army consultation servi•es (mepntal hygiene clinics . Am. J. Psychiat.
102 735 -748. May 1946.
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to selection of men, occupational classifihation and placement. or the prevention
of l)sychiatric disability.ý' In such circumstances and without an adequately
organized body of informlat ion, it is not surprising that there were no well-
formulated plans for the ltpplication of psychiatry to the practical problems
encountered ill the military service. As a further handicap, many psychiatrists
were either not act'ustonied to collaborative effort with clinical psychologists
and psychiatric social workers or were actually unaware of the potential value
of mutual I)articipation.

To recount the (levelol)ment of preventive psychiatry during World War
II is to trace the changes in responsibility and utilization of three professionally
allied discil)lines: psychiatry, clinical psyclhology, and psychiatric social work.
Psychiatrists, at the inception of the war, were pre(lonminantly engaged in diag-
nosis and disposition iin hospitals and induction stations.: psychologists were
utilized in personnel work as officers of The Adjutant General's Department,
but were not used in clinical activity.: ' psychiatric social workers had no com-
missloned or enlisted status at all in their professional capacity.' Each of these
professions came to be eml)loyed in significantly new roles for the military
service (huring the course of the war. The remarkable transition in the military
roles of the psychiatrist, clinical psychologist, and p)sychiatric social worker
took place largely in the training centers. It was in the training centers that
the members of these professions became integrated into the effective military
psychiatric team. The organized unit which resulted in this setting came to
be known as the mental hygiene consultation service: and here the practice of
psychiatry in this setting came to be considered as preventive psychiatry. For
purposes of following the develol)ment of l)reventive l)sychiattry in World
War II. this account will (leal almost exclusively with development in the
training center setting.

DEVELOPMENTAL PHASES IN

REPLACEMENT TRAINING CENTERS

It may facilitate a review of the development of p)reventive psychiatry in
the training centers to divide the period into four transitional phases. Because
the growth of the different mental hygiene consultation services showed definite
variations, there was no completely consistent develol)mental pattern in the
field. although there were certainly similar )roblems to be dealt with in each
replacement training cent,-_r. The course of development of the individual
unit seemed to be most dependent upon the psychiatrist's previous experience,

SMnninger. W. C. : The role of psyehiatry in the world today. Am.. J. Psychlat. 104: 155-163,
SP,1 1947.

"' Zehrer. F. A.: The clinical psychologist in the United states Army. 1953. liD: 730 Neuro-

pschlea e ry.
"11O'Keefe, D. E. : History of psychiatric social work in Worhld War IT. HDJ: 314.7-2.
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his comlp)rehension of the problems to be met, his preference in formulating a
plan commenlsurate with his own abilities, his capacity to interpret these
matters to command, and his ability to enlist the support of command in trans-
lating the whole into effective action. Because of the importance of the indi-
vidual in establishing a mental hygiene coiisultation service, the developmental
pattern at a given post was likely to be distinctly different. from that of another
only a short distance away. One consequence of such variation was that in
practice some part of the field was consistently ahead of official directives con-
cerni ng nearly everything which finally became established as approved policy.
When official policy was published, that part of the field which had lagged
behind the others in development tended to be brought up to the standards of
the more advanced practices as ap)proved. For these reasons the phases which
will be described are arbitrarily fixed to reflect the principal emphasis of the
time as contained in official directives.

Classification Phase

The initial phase may be called the "Classification Phase" in which the
primary interest was in getting the right man promptly into training for the
right job with the least waste of time and money. This phase began during
the mobilization period, before our entry into active hostilities, and was carried
on for the most part by psychologists and classification specialists.

One of the early steps in the development of consultation services for
replacement training centers was initiated on 13 December 1940 when The
Adjutant General sent a letter to the chiefs of arms and services proposing that
the Adjutant General's Office undertake the following: 12

1. Attempt to locate Reserve officers qualified in the testing field to permit
assignment of one such officer to each replacement center after attendance at the
replacement center school.

2. Request an increase in commissioned officer quotas for each center, stating
that G-1 and G-3, informally, had indicated a favorable disposition toward
an increase in authorized strength for this purpose.

The letter pointed out. that selectees who reported to replacement centers
from reception centers would have received an initial classification, including.

General Classification Test 1A. However, it was anticipated that considerable
reclassification would be needed during the period at the replacement center
and it was considered that the services of psychologists who could administer
and evaluate various aptitude tests would be useful in selecting students to
attend various courses. The letter cited the earlier favorable experience of
the Air Corps in selecting students for the technical school at Chanute Field,

'1 Ltr, TAG to Chiefs of Infantry, Cavalry. Field Artillery. Engineers. Signal Corps. Ordnance,
Chemclal Warfare Service. C(oast Artillery. QMG. SG. CG Armored Force. 13 Dec 40, sub: Additional

comniislooned i,.rw)nnel for replacement centers. AG: 210.31 ORC.
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llinois. Recommendations were requested as to whether the services of these
pecialists were desirable at the various replacement centers. With but one
xception, all responded favorably to the proposal.13

A radiogram was sent to the commanding generals of the nine corps areas
equesting that they report names of available Reserve officers qualified as
,ractical psychologists or classification experts. These men were to attend a
0-day courso of instruction and then be assigned to replacement centers."
Ls a result of this wire, 18 officers were reported to The Adjutant General as
,otentially useful in the contemplated assignments, including 5 captains, 11
rst lieutenants, and 2 second lieutenants."5

During the same week, a memorandum mentioned that consideration was
eing given to the assignment of a second lieutenant Reserve officer to one of the
nfantry replacement cehlters.' 6 This Reserve officer, a Regular Army master
ergeant, was one of several considered for assignment to the Infantry replace-
lent centers, the majority of whom were warrant officers and sergeants of
he first three grades with considerable experience in administration. The
lan at that time was to assign 8 such officers to the Infantry replacement
enters as had been requested.

Thus, in December 1940, at least 20 Reserve officers were being considered
or assignments. This marks the first step in the direction of establishing an
gency at replacement training centers to assist responsible commanders in the
ffective utilization of manpower. The development of the mental hygiene
onsultation services in part came from this early movement. Of these officers,
held Reserve commissions in the Infantry, 5 in the Medical Corps, 3 in the

'ield Artillery, and 1 each in the Judge Advocate General Department, Advo-
ate General's Department, and the Quartermaster, Cavalry, and Sanitary
lorps.

The Adjutant General conducted the 30-day course of intensive instruction
ýarting in January 1941. It. covered the procedures of personnel administra-
on with i)articular reference to replacement centers. After attendance at
ie school 11 these officers, who included practical psychologists, classification
Kperts, and other administrative officers, went on to their variously assigned
osts where some were assigned as classification officers.

13 Ltr. Chief of Cavalry to TAG, 17 Dec 40, recommended that the assignment of such personnel

not considered for the Cavalry Replacement Center because "... it wouli appear that the
rvices of a practical psychologist would be confined to assisting in the selection of individuals
tended for horse elements and those intended for motor elements, which can be accomplished satis-

,torily from individual classification cards.' AG: 210.31 ORC.
14 Radio, TAG to CG each CA, 13 Dec 40. AG : 210.31 ORC.

11 This does not include Second and Fourth Corps Areas whose responses were not on file with
e others.

14 Memo, TAG to Chief of Infantry, 17 Dee 40. AG : 210.31 ORC.
"1:The training of commissioned classification officers preceded the formal organization of The

ijutant General's School which was accomplished 'In 13 June 41. Hist D)iv WDSS.
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The Engineer Replacement Training Center at Fort Leonard Wood, Mis-
souri, received one of this first group of officers assigned to replacement training
centers for the purpose of supplying expert guidance in the fields of classifica-
tion and personnel counseling. This officer (1st Lt., AGD, later Maj., MAC,
Francis P. Wickersham) was assigned first, as a classification officer, but on
3 December 1941 he was relieved of this duty and designated as psychologist
to the Engineer Replacement Training Center. Thus was established the Office
of the Personnel Consultant, as a branch of the Personnel Division. This
officer was charged with the tasks of-

1. Selecting men for special training.
2. Maintaining a check upon individual progress while in special training.
3. Advising as to the suitability for transfer of each man to the regular

training company.
4. Recommending separations from the service under Army Regulations

(AR) 615-360, section VIII.
The last function was an important one, initially, for it was the personnel

consultant upon whom the major responsibility rested for such recommenda-
tions. He soon sought the assistance and advice of psychiatrists in formulating
such recommendations for discharge. Inasmuch as a psychiatrist was not
immediately available for assignment to the Engineer Replacement Training
Center, arrangements were made for consultations to be accomplished by the
staff at the hospital.'8 The wisdom of mutual effort in this area of activity was
later to become generally recognized by making psychiatrists available for
assignment to headquarters of each replacement training center. The basic
directives during this period were concerned with establishing the necessary
military occupational specialties 19 and outlining the functions required to
accomplish the mission of proper classification and assignment. Although the
planning for this type of activity preceded our entry into hostilities, the com-
prehensive regulation was not published until May 1942.20

Classification was considered to be a means which would facilitate the
placement of individuals in assignments which would be of most value to the
military service. This would expedite unit training by proper utilization of
various abilities and skills of the individuals. The anticipated objective was
to be a substantial contribution to the production of an efficient combat or
technical team in the shortest possible time.

The primary objective in replacement training centers as explained in
AR 615-28 was to assign each man properly to the type of training which he
could best absorb. This was to be accomplished in the classification section by

"I Davidoff. E. : A summary of the history and the program of the personnel consultation service

at Fort Leonard Wood ASFTC. HD: 730 Neuropsychiatry.
19 (1) WD Cir 12, 18 Jan 41. (2) WD Cir 269. 26 Dec 41.
m AR 615-28, 28 May 42.
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Ssonnel, officer and enlisted, who had either psychological or personnel
ining, or both.

The testing prograin designed to furnish an estimate of a man's ability,
luded the Army General Classification Test, the nonlanguage test 2 abc,
de tests, aptitude tests, and individual tests. The latter were to be given
required to the men who were unable to adjtist to the Army without assist-
'e because of a low mental ability. It was pointed out that such individuals
y have been adjusted to a stereotyped mode of civilian living, but upon entry
o Army life they experienced difficulties because of the sudden change. The
[ividual testing of these men was to be accomplished only by a personnel
isultant, because the result of such testing would be a factor in determining
ether the man would be considered suitable for military service after train-

in the special training unit, or whether discharge from the service should
effected without benefit of such training efforts.

The function of the special training unit was to instruct eolisted men
o were not immediately suited to issimilate regular basic training. Indi-
[uals who were found in the course of regular training to require special
istance were assigned to the unit. This group included the illiterates, non-
glish-speaking enlisted men, and slow learners. Two other groups could
assigned also-the emotionally unstable and those physically unable to

'ry out assignied duties.
It was pointed out in the regulation that personnel in this unit would have

be carefully selected for interest in the type of work of the unit and interest
the individuals who required such training. The only mention of the use
psychiatrists was in connection with their possible utilization in the special
ining units: "A l)ersonnel consultant will be assigned to each special train-
unit and use will be made of psychiatrists or neuropsychiatrists who may

assigned to the replacement training center."
At Fort Monmouth, New Jersey, 1st Lt. (later Maj.) Harry L. Freedman,
was assigned to duty as assistant to the Personnel Officer, Headquarters,

stern Signal Corps Replacement Training Center, on 23 December 1941.
short time later he. was assigned to a position of direct responsibility to
commanding general (20 January 1942). From this staff relationship, a

vice was developed which was intended to be functionally distinct from the
,a] services supplied within the hospital or as an outpatient clinic of the
pital. Lieutenant Freedman statedi it as follows: 21 "Out of this relation-
p an organization and structure was conceived with functions which could
utilized as services to all sections of the Command. It was, therefore, pos-
le to develop a new resource to the ('onmniand, in a staff section to be known
*he Mental Hygiene Unit."

" Freedman, H. L., and Rockinor, M..I. : D)evelop ental hist•)ry of the mental hygiene unit in
Army. 1946. HDD: 730 Neuropsyehiatry.

I46MC3 0_-m55-- 1.3
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Using the staffing pattern of the conmunity plsyhliatric clinic as a guide,
Lieutenant Freedman first obtained the assignnent to his staff of an enlisted
man who was a professionally qualified psychiatric social worker alrea(dy on
duty with the classification section. This was probably the first time that a
social worker was assigned to p)erform primary diit ,- of this profession in
the Army. The unit was officially established at Fort Monniouth on 24 Feb-
ruary 1942. It was called "The Classification (linic" which clearly reflects
the main emphasis of the period. The profesional triad was coml)leted 15
March 1942 when a qualified clinical psychologist, an enlisted man, was assigned
to the staff.22

Concurrently, other psychiatrists in replacement training centers had
been moving independently toward establishment of a psychiatric unit in
response to local requirements and with the tacit ap)proval of the Neuropsy-
chiatry Branch of the Office of The Surgeon General.

At the Engineer Replacement Training Center, Fort Belvoir, Virginia, an
outpatient clinic had been establisheld by Capt. (later Lt. Col.) Bernard Cruvant,
MC, in May 1941 to meet the local needs for psychiatric services which could
not be properly satisfied by hospitalization.2 3 A referral procedure was mimeo-
graphed and distributed with a resultant increase in the number of l)sychiatric
consultations. Liaison with the basic training supervisor wus established in
June 1941 and mutual effort was exerted toward solution of a problem having
to do with the training program. As a result of this, a reclassification ques-
tionnaire was formulated to assist in the function of the reclassification board,
of which the psychiatrist was a member. The further development of staff
responsibilities and function in the training program was hampered by the
psychiatrist's assi gnment to the station hospital which required more and more
of his time. The result was that the main function of the psychiatrist was as a
consultant in the outpatient clinic of the station hospital. The facility estab-
lished at Fort Belvoir was the first in the Army to be called a "Consultation
Service." 24

At the Antiaircraft Replacement Training Center, Camp Callan, Cali-
fornia, Capt. (later Lt. Col.) Julius Schreiber, MIC, inaugurated a program in
June 1942 which at first had its primary mission as an outpatient clinic to keep
down the number of psychiatric admissions to the hospital. 25  A realization
that more needed to be done led Captain Schreiber to work out a program which

z2 See footnote 21, p. 179.
2 Cruvant, B. A.: Symposium on p) ychiatry 'n the Armed Forces: replacement training center

consultation service. A 1. J. Psychlat. Iq) : 41-46, Jul 1943.
s See footnote 9. p. 174.

2 (1) Stilwell. L. .. and Schreilber J. : Ne'iropsychintric prograni for a replacement training
center. War Med. 3: 20-29. Jan 1943. (2) Sehreicer. .,: Psychi)logical training and( orientation
of soldiers. Ment. Hyg. 28: 537-554. Oct 1944.
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Iheant to informi the soldier on the Issues at stake and thiereby contribute to
iotivation and niorale.26
Xt the Ordnaiwe Replacemtent Training (Center-, Aberdleen Proving Ground.
,,land, anlother. station hiospital physician had concluded that steps needed
taken to assist ini the adjustmne!t pei ."ul of the new soldlier. A progr-am of
at conditioning by ineans of lectur-es was r-ecoinunended onl lU* August 1942
.aj. (later Lt. Col.) It. Robert Cohien. MIC. lie conducted lectures te trainees
ýrsonal adjustment andI emphasized the importance of an informned groupj
y personnel in the mental hygiene of trainees .2 7

M[eanwhile, other significant developments for military s'sychiatry were
ig p~lace. In the Office of The Surgeon General, establishmnent of the
*opsy,+lhiatr Branch hiad been accomplished in February 1942 as a sub-
ion of the Medical Practice D~ivision. It. Col. (later Col.) Patrick S.
igan, 11C, was the first chief of the hranch .211

At a. Selective Service seminar for p)sychiatrists of the Medical Advisory
-d and the Army Induction Board on 15 April 1941, Lt. Col. Madigan had
-lasized the importance of screening : 29

In preparing for ain adequate dlefense of (our country in the present emiergency, it is
remely important that we exercise meticulous care andi pre~caution in selecting only
Re individuals whose mental, intellectual, and personality suitability can reasonably
Dxpected to adequately adjust to the requirements of military life, not only for one
r's training. but for the following ten years its a reservist. Soldiering must be con-
*red a% a possible vocat'on that is inherently and of necessity constricted in its
airements and standards. Those who do not fit into this general patternt because of
ionality traits or other indications of unsuitability may be quite adaptable to other
suits in a civilian status in our general plan of a total. diefense of our country. There
ald, therefore, be no criticism of those who fail to meet the standards which experience
shown to be the best possible for an effectiv-e Army.

Fle had concluded with the following admionition:

The most important function of psychiatrists to the Advisory Board and induction
:ers is to keep in mind that the Army is one of the elements of national (defense and
present mission is one of preparation for an offensive-defensive type of warfare. It
i no sense a social service or curative ageney. It is neither to be considered a haven
rest for the wanderer or shiftless, or a corrective school for the misfits, the
r-do-wells, the feet)le-minded, or the chronic offender. Furthermore, it is neither a
inasium for the training and development of the undernourished or underdeveloped;

SIchreiber. J.1: Morale aspect of military mental hygiene. Ibis. Nerv. System 4 :197-201,
43.
(1) Cohen. R. R. MeNPntal hygiene for the train(,, method for fortifying the Armny's man-

Am. J. Psychlat. 100: 62-71. .101 194:3. 12) Cohien. Rt. It. :Factors in adjustment to Army
plan for preventive psychiatry by mass psychothierapy. War Med. -5 : 2-91. Feb 1944. (3)
R. Rt. :Officers and their relation to a mentnl-hygicne program for trainees. Ment. flyg. 28

0. Jul 1944.
innual Rpt. Neuropsychlntry Branch $00. FY 1943, TIII
'.ladigan. 1P. S. : Military psychiatry. Psychiatry 4 :225-229. May 1941.
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nor is it a lpychiatric clinic for the proper adjustment to adult emotional development.
Therefore, there is no place within the Army for the physical or mental weakling, the

potential or prepsychotic, or the behavior problem. If a person is a behavior problem
In the civilian community, he will most certainly become a more intensified problem in
the Service.

A year later, Lt. Col. (later Col.) William C. Porter, MC, 30 was warning
of the "danger that we military psychiatrists may become psychiatrically over-
zealous and reject men who are capable of performing satisfactory military
service and who are legally liable for service in the Army." Colonel Porter was
pointing to the consequences of too fine a screeniing policy. Pointing out the
need "to take stock," he posed the problem as follows:

SShould we become more zealous in screening out potential and actual mental
risks, or should we recognize that there Is a field of usefulness in the Army for some

persons who have theoretic disqualifications? Unfortunately, in our discipline we have
no formula which may be applied in selection of mental risks. Each psychiatrist applies
to his work such training, experience, and aptitudes as he may possess. He may have

had no actual military experience and may be only indirectly aware of the psychologic
hazards of the service and of the system of handling problem cases in a military organi-
zation. Unless he is personally familiar with these factors, he is apt to judge a risk
from the standpoint of his experience In nonmilitary hospitals or in private practice.

Colonel Porter 'ormulated the question, which had begun to create doubts
among psychiatrists with regard to screening, thus: 31

S.... Whether the neuropsychiatric examiners have rejected too many men who
might have become satisfactory soldiers, whether by rejecting all questionable persons
more harm has been done them than would have occurred if they had been exposed to
military life, whether there is a place in the Army for certain types of mental deviants
are cogent questions.

In April 1942 Colonel Porter, Chief of Neuropsychiatry, Walter Reed
General Hospital, sent a memorandum to Brig. Gen. C. C. Hillman, Chief of
Professional Services, Office of The Surgeon General, outlining a plan for
assignment of neuropsychiatrists to replacement training centers. 2 This was
proposed as being consistent with the opinion of certain psychiatrists that there
was a need to provide psychiatric advice away from the hospital setting. The
objectives were to be: to assist in the adjustment of the soldier to minor
difficulties of maladaptation: to provide assistance to the unit commander by
screening out "obvious mental defectives, psychopaths or prepsychotics" who
presented administrative, disciplinary, or training problems; and to "sell
practical psychiatry to the line." Colonel Porter suggested that men between
the ages of 30 and 40 be specially selected for this assignment and be given a
6-week training course in "administrative duties, relationship to the line,
military orientation and indoctrination in practical psychiatry."

30 Porter, W. C. : Military psychiatry. War Med. 2: 543-550, Jul 1942.
31 Ibid.
3 Memo, Lt Col W. C. Porter, MC, to Brig Gen C. C. Hillman, 3 Apr 42. SG: 211 Neuro-

psychiatry.
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Colonel Madigan was favorably impressed by a report, Inadle during the
m1onith of June, of tile tiirst. 5- mnonths of activities of the classification unit at
Fort, Monmiouth. On 25 J1uly 1942, The Surgreon General recommnended that
..(111:dihed neuropsvchiatrists lbe assignled to lleadlquarters at each replacement
t ra ititi n center.-: The Di1rector of Train inig, Servicef of Suply))1, supported
the recommiendat ion.34 Following this, The Surgeon General recommended on
20 August . . . if the ptlan is approved, that the allotment of officers for
duty at each repl)acc('ment trainingr center be increased by one Major, 'Medical
Corps, to allow the assignmnent of a neuropsychiatrist.' 35

()n 15 Septemiber, the -Military Personnel Division, Services of Supply,
initiated instructions to The AIdjuitanit. General through the Assistant Chief of
Staff, G1'-1 to announce allotmient of I mnajor', Medical Corps, for each replace-
mient training center under the Arnmy Ground Forces.26 An announcement of
at similar allotment for each relplacenient training center under Services of
Supp)1 ly was held in abeyance because of impending transfer of allotments under
AR 170-10. 10 August. 1942. At the timie of the. issue of this authorization
Col. Roy D. Hlalloran, MC, had succeeded Colonel 'Madigan. 7

On 30 October 1942, The Adjutant General sent out the following letter
ais a result of hiaving received requisitions for p~sychiatrists which had been
p)reviously authorized:'

1. In coiiI14'tiotn with your recent re~luisltion for a neuropsychititrist, it is Intended
that this, officer be usedl to establish a clinic or similar setup) for the replacement training
center in act-ordpnce with the following plan.

a. The assignment of neuroinsychiatrists to replacement training centers is intended
to aissist those normal individuals who may have correctible maladjustments to Army
service andl to eliminate those, mentally unstable individuals wvho are or may become

a distinct liability to military training, discipline. and morale during the early wveeks of
training.

h. The genieral functions of the neuropsychiatrist wvill be as follows:
11) To institute an nadvisory service, assisted by a qualified psychologist and

such other personnel ats may he miade available, to aid the newly inducted soldier to
muakea satisfactory adjustment to his military duties,-.

(2) To aid., by p~rofessional methodis, iniwidi~uals who have been brought to the

neurop)sychiatrist's attention, in order to mtiake full use of their training anid capabilities
or to reomnmend reo'lassiiication of those who are being trained in a skill beyond their
capacitiles.

(3), To study and recommend remedlial mneasures for those individuals who

manifest behavior problems

A3 tr. SG to CG SOS. 25 Jul 42. sub :Assignmvit of psychiatrists to replacement training
centers. KG :2L11 Psychiatrists.

3NMemo. Brig GePn C. R. Huebner to A('ofS8 for P'ersonnel K0K. 12 Aug 42. sub :. Assignment of
psychiatrists to replacement training centers. SG :211 Neuropsychiatry.

31 Memo. Lt V'ol 1P. A. Padeli1. MC'. to Dir 'Mil lers SOS. 20 Aug 42. SG :211 Neuropsychlatry.
I" Memo. D ir Mu1 Ilers SOS to S('. 1(i Sep 42. sub :Assignment of pIsychiatrists to replacement

training centers. SG :211 Neuropsychiatry.
1; Sep *ootnote 28. p. 181.
3k Mtr, TAG to CGs vatrious Rteplacemnent Training ('enters. 31) Oct 42. sul)b Assignment of neuro-

psychiatrists to replacement training venters. .AG: 210.31.
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(4) To recommend for immediate discharge from the service such men who,
because of mental or emotional factors, cannot function adequately or who present a
hazard to the other men.

(5) To develop a liaison with line and medical officers for the purpose of
instructing and developing a better understanding of the principles of mental hygiene as
applied to the military service.

(6) To aid in the morale program of the station by the use of the neuropsychia-
trist's specialized training and knowledge.

c. Individuals will be referred to the neuropsychiatrist through the classification
officer by any one of the following:

(1) Staff sections.
(2) School directors.
(3) Chaplains.
(4) Company, troop, or battery commanders.
(5) Provost Marshal.
All requests for action of the neuropsychiatrist will contain or be accompanied by

a statement of the reasons therefor.
d. The neuropsychiatrist will recommend disposition of the cases referred to him

by any one or a combination of the following methods:
(1) Reclassification, where considered advisable.
(2) Special programs, corrective in character, cooperatively developed through

conference with school directors, company, troop, or battery commanders, staff sections,
and others.

(3) Psychiatric observation and treatment.

(4) Recommend admission to hospital with view to discharge on Certificate of
Disability for Discharge because of disability (within this category are psychotics, severe
psychoneurotics, epileptics).

(5) Recommend disposition by a board of officers convened under Section VIII,
AR 615-360 (within this category are psychopathic individuals, mentally deficient, chronic
alcoholics, drug addicts).

e. Cases scheduled for action by boards of officers will be handled as provided by
pertinent regulations.

2. It has been drawn to the attention of this office that certain replacement training
centers already have similar facilities established which are operating satisfactorily.
The special importance of this service during this critical training period and, therefore,
the necessary careful selection of personnel, cannot be overemphasized. Since there
is a shortage of officers with a suitable background for this duty, it is desired that
duplication of experienced officers be avoided.

3. In view of the above, it is requested that The Surgeon General will be informed,
as early as is practicable, with the following information:

a. Whether or not a similar service Is now functioning under a neuropsychiatrist
at your installation.

b. The names and qualifications of the neuropsychiatrists.
c. A recommendation as to the desirability of transferring that officer to fill the

vacancy.

This letter may be considered to mark officially the end of the classification
phase. From the foregoing account, it is seen that individual psychiatrists had
already exceeded the bounds of classification and were performing some of the
functions outlined in the above letter. However advanced the application of
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psychiatry was in certain portions of the field, military p)sychiatry at large was
not yet ready to exploit ininiediateiy the broad area of responsibility and
activity as encon led in this letter. A part of the difficulty, no doubt, rested
with the tradit. ,sistance of the military to innovations; part was lack
of understandii -'Vchiatrists as to how to apply clinical experience in this
broad way. I)ouwt less, also, there wi, some reluctance on the part of psychia-
trists to give up the illusion of screening as the best contribution which psy-
chiatry could offer. For although fhere was growing concern that psychiatry
had failed at induction centers, it might yet succeed in screening at the next
point of contact with the sollier-a better screening process might be accom-
plished at the replacement training center.

Notwithstanding the doubts of some exl)erienced psychiatrists, the wis-
dom of careful selective screening grasped the imagination of many and was
a significant factor which had led to the assignment of psychiatrists to replace-
ment training centers. In fact, to the new Chief of the. Neuropsychiatry
Branch, Office of The Surgeon General, Col. Roy D. Halloran, screening
appeared to have accomplished almost . '-at had been expected in October
1942: "

Neuropsychiatric screening has been deel at induction centers to a far wider
degree than during the last war. and neuropsvci.,atric ;ervive at this point is considered
of paramount importance, however tedious and detn,:ding. In spite of the relatively
large and necessarily rapid mobilization, evidence already indicates that a greater
percentage of potential neuropsychiatric misfits have bet-n prevented from entering the
arnod forces than during a comparable period in the last war.

He cited a need for a second echelon of screening to provide for the elirM-
ination of those who had been missed at the induction centers : 4

It is inevitable that under the most exacting examination possible some will ý..
missed. An attempt must be made to weed these out during the training period. Y z-
cordingly, steps have been authorized already to place well qualified neuropsychiatrists
on the staff of replacement training centers. The soldier after induction Noes to a
reception (center and spends anywhere from a few hours to a few days becoming oriented,
getting his uniform and going through certain forms of introduction, and then proceKIN
to the replacement training (-enter. Here for the first time the problems incident to the
new life in the Army begin to appear. The function of the psychiatrist at the replace-
ment training center will he concerned with adjusting normal individuals and detecting
and eliminating the mentally unstable who are or may become a distinct liability to
military training, discipline and morale during the early weeks of training.

This was reiterated again ap)proximately 6 months later by Colonel Hal-
loran and Lt. Col. Malcolm J. Farrell, MC, at the 99th Annual Meeting of the
American Psychiatric Association in May 1943.41 Maj. (later Lt. Col.) John

n Halloran, R. D. : Presentation of the subject of Symlposium lI. In Sladen, Frank J.: Psychiatry
and the War. Springfield. Charles C Thomas, 1943. pp. 421-431.

10 Ibid.
41 Halloran, R. I).. and Farrell. M. J. : The function of neuropsychlatry in the Army. Am. J.

Psychlat. 100: 14-20. Jni 1943.
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W. *\Apliel. NI& . as-Ar thes tilie delay ill recogilizingi tile vxtA~it of "I e. proh~eml
as being IIaIinilyi dutetot)the ahseice of rel iable figuires.-

Tile d tthcttlt its Iin this matter were reported ill J1ulY 1 943 :

Efforts have been made to impilrove screelinlg at ilidliltioii and~ traininilg ceniters.
At the iniduction ( ilters larIge iiittiiliers of awne are processelit as raplidly its possibile.
Bunt the time for eva~iinimitioii is too short: psychtiatrists hick adequate background
Iinformiationti on the men : and jisyhiatrists are sca rve.All these probliemis have beeti
faced frankly. and appropriate measuires instituted. lBnt no test yet devised is sip
IN'rfect that it call detiv-t alt thet psychopathis and tpotentit al psychonieIurot ic indtividlinls
o)ti brief exatitinat iot. If :I screen were tight enmigh to elimiiil at e anybody who might
jkwsihdy develop at tiervousý brea kilown. it would be' so tight ats to( einiinate tiearly
everybody.

A seconi d scareen i ig proc'ess is.'.' no tinst ituitted at the Re hiteicemiet it rra iuintg C entiters.
There, at tra inied stlafT oif pisyrlia t rists, pisychlol'gist s. antd psychiatri c social workers.
coo qpera tin g withi linie officers, chiaplains amid ot hers, furthiter ohbserve the tiew ly i nductied
moldier.

Ftoti thle foregointg, It Is clear thait tileicp was strotong ituipet tis for assiglillig

p)sychiatrists to replacemnett traitling centers for what was conls ide red to be a
nleed for iiore screelzi g of utnprtomisinrg Iniilividuals.

Psychiatric Screening and Consultation Phase
"Thle second1 phiase llruglit p)sychia~trists into Collabo~rlit loll withl the psy-

chiologrists and classificationi specialists. Ill certainl inistanices votiijtetit 10on
rather t him collaborat imi~e~td 1'i a nob rl beallse Of over-
lapp~ing areas of responisibl~ities outltinmed lin The Adjutant General's letter of
:10 October 1942 quoted above aid All 615-2S. Iin most cases, this was satis-
factorily resolved at the local leve'l without hienetit of clarifying dlirectives, fromi
thle 'war i)epartniient. v[ie following letter illustrates that. there were still
ambiguities 21½ý years later:

I anient(tcloin~tg a copy of our new S(IT which caine (lilt yesterday ats at result. of
further conference wvithi the C2. (). alid is theilt .11iiitiat ii't of ninie tiantius of interpretation
of the fiunctioli of it ~elital H ygiene D ivisioni. thle aoimitiistrat ive keyniite oif which has
been differentiating its functioti from that (of tile ('iassitiait ion and P'ersonniel Coin-
sultanlt's subsect ion of the Persontnel Division. Ili t his respect WD ( ir 81 helped define
bo~th the admiiinist rative and fiutict tonall relationship t' t hiis IDivision to thet (Commiand.
This SOP now clears ilp tile antomaly of hiti ing t wo C onsulta tion Serv ices existing side
by side with overlapping responsibility.

During this periodI, the funictionl of thle psychiatrist was inlitaialy to he the
prevention of p)sychiatric casualties by a proc)(ess of elimniiat ing Individluals
during training who would tiot be likely to serve profitably Iin the miilitary

42 A titii'i .J. W, .:(Cause andii prevent ion of psychlht ri c ditso~irders in the 1. S. A rmy tn World Wair it.

1-1 Anniual ttpt. NG. FY 194:3. Itt'.
"1 Li r, MiiJ it. L. Freedmian. Menitai tHygiene Divi ASFT&', Campt' lat~iicii. IIa.. to' MaiJ M. S.

6iittniacetr, S6(). IS Apr 45. 1110 7:110.
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service. This was, in essence, the type of activity that Maj. Thomas W. Salmon,
MC, had recommended in his report in 1918.

This phase began during a period when an increasing awareness was
developing that two important tools were not, accomplishing the hoped for
results in meeting the manpower problem. Reaction against the classification
and assignment systemn-"vocationalisin"--mounted during 1942 in the Army
Ground Forces because under the system a disproportionately large number
of men in the lower mental groups were being assigned the combat arms for

. training.4 This produced many problems in the training situation in which
psychiatric knowledge was deemed to be of value and, in some measure, helped
to create a receptive attitude in the Army Ground Forces command toward
establishment of the position of a staff psychiatrist. At the same time, realiza-
tion grew that psychiatric screening as it was being performed at the induction
stations would not alone accomplish the objective of prevention of psychiatric
disorders and that psychiatrists could not be expected to eliminate all potential
psychiatric casualties at the induction station. Without any intent to mini-
mize the enormity of the task which was attempted, or reflect discredit upon
those who labored conscientiously at it, it must be recorded that psychiatric

screening at induction failed as a primary method of preventing the great
majority of losses caused by psychiatric disorders. Although induction
screening unquestionably served a useful purpose when individuals were elimi-
nated who were mentally defective, overtly psychotic, psychopathic, or severely

psychoneurotic, this group comprised only a relatively small proportion of the
numbers wxho came to require psychiatric attention in the military service.4

By the end of the first. 2 weeks in November 1942, 13 psychiatrists had been

assigned to replacement training centers. In March 1943, there were 16 consul-
tation services in the 33 training centers when Colonel Halloran recommended
to Brigadier General Hillman that such units be established in all replacement

training centers, including those of the Army Service Forces. By the middle
of May 22 replacement training centers had neuropsychiatrists assigned and by
the end of summer, all Army Ground Forces and Army Service Forces replace-
ment training centers had consultation services."7 This condition did not per-
sist, however, because the Army Service Forces had not yet published a
directive making mandatory the establishment of mental hygiene consultation
services in all Army Service Forces Training Centers. In this the Army
Service Forces was more than 2 years later than the Army Ground Forces.

"4 Palmer, R. R. : The procurement of enlisted personnel : the problem of quality. In U. S. Army
In World War II. The Army Ground Forces. The Procurement and Training of Ground Combat Troops.
Washington, Government Printing Office. 1948, pp. 1-86.

" Farrell, M. J.: Psychiatric lessons learned in the Army. Rhode Island M. J. 30: 582-586,
Aug. 1947.

'€ Semimonthly Rpts, Med Practice Div SGO, 1942 and 1943. HD: 024.
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WiAi1 the a1,.sigimuentr of psychiatrists to replacement. training centers, new
problems came into relief which had not been previously encountered. Where
the development of such a facility had proceeded spontaneously, it indicated
a receptive attitude on the part of the command or medical office, s. Tihe papers
of Lieutenant Freedinan," Captain ('ruvant,"' Major Cohen,-' and Captain
Sclhreiber" indicate the iimlportance of this factor. It is doubtful if such
developmentt could have proceeded without the wise leadership and support
of responsible local commanders and senior medical officers. Such support,
however, was not to be uniformly experienced by all psychiatrists in establish-
ing new consultation services.

Other difficulties arose, even when command support was satisfactory.
Perhaps the first of these was because of a lack of clear understanding by both
commanders (including medical) and the psychiatrist as to the psychiatrist's
place in the training situation, what his duties were to be, and how he was
to implement them.

The usual assignment protedure for the psychiatrist on orders to open a
new consultation service was for him to report to the training center after
spending a week of temporary duty at one of the established consultation serv-
ices. Some were also briefly seen in the Neuropsychiatry Branch of the
Surgeon General's Office by Colonel Hlalloran. With an orientation thus
acquired and armed with the only directive pertaining to his new assignment,
the psychiatrist reported to the training center.

The psychiatrist assigned to the Infantry Replacement Training Center,
Camp Wolters, Texas, arrived on 27 November 1942 after having spent I week
at the Engineer Replacement Training Center, Fort Belvoir, Virginia. He
had conferred with Colonel HIalloran and Colonel Farrell and was advised
that his task was to organize and develop a mental hygiene consultation service
for prevention, treatment, and disposition of maladjusted soldiers. Upon
arrival he was first assigned to the special training unit several miles from the
main camp. However, within the same (lay he was reassigned to the Infantry
Replacement Training ('enter as Acting Assistant Classification Officer, with
functions as an integral part of the Classification Section.52 At ('amp Roberts,
California, the psychiatrist arrived 6 I)ecember 1942 following 1 week of
temp)orary duty at ('amp ('allan, California, Antiaircraft Replacement Train-
ing ('enter. lie wvas immediately assigned to S-1 (Personnel) at Headquarters
Field Artillery Replacement Training ('enter and given a desk in the Classifi-
cation and Assignment Section. During a period of orientation to the organ-

"' Freedman. II. L.: The servies of the military mental hygiene unit. Am. J. Psychiat. 100: 34-40,
Jul 1943.

See footuote 2:1. p. 180.
nSet lootnotn e 27 (1 , p. 181.

'Ste footnote 26, p. 181.
SjHunt. R. C. .: 11story of the consultation service, Camp Wolters, Texas. ill): 730 Neuro-

psychlatry.
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ization, procedures, and training of the replacement training center, he studied
the official guide for the setting up of the program: The Adjutant General's
letter of 30 October 1942, subject: "Assignment of Neuropsychiatrists to Re-
placement Training ('enters." 53 The psychiatrists who were assigned to
estaiblish consultation services at North Camp Hood, Texas,5  and Camp
Abbot, Oregon," also reported lack of clarity as to responsibilities and
relationships. The psychiatrist at the latter camlp thought some advantage
resulted from this in that it allowed for local development according to the
requirements and resl)onse of the group being served. However, he thought
acceptance of the services may have been delayed by the absence of definite
regulations.

A difficulty frequently encountered was a lack of sufficient personnel to
accomplish more than a modest amount of the program prescribed. At several
camps, little or no stenograpq)hic help was available for a time. At North
Camp Hood social histories were taken by line officers except during a brief
period in 1943 when an American Red Cross social worker was assigned. These
line officers were individuals of varyin-g skills who were unassigned for one
reason or another. Since they were rotated every 1 to 3 months, this resulted
in unreliable case histories and demanded continuous effort in training new
officers by the psychiatrist. In the 31 months of performance no enlisted
social worker or clinical psychologist was available. 56 Psychiatrists at other
posts fared better. The psychiatrist at Camp Abbot, and later Fort Lewis,
was able to meet the problem of finding qualified enlisted men for interviewers
by accepting "near-qualified" personnel with good educational backgrounds and
interest in the work. He then put them through a concentrated and personalized
training program supervised by the staff. A comprehensive manual of pro-
cedures was devised for reference.5 7

This kind of success depended upon factors not always amenable to the
psychiatrist's efforts at solving his own personnel problem. As it was expressed
by one p)sychiatrist who had experienced considerable difficulty in this matter:
"Those consultation services which have been able to build up to a satisfactory
size have done so due to the special help and understanding on the part of the
local commands by taking personnel away from other sections in the camp." '5

Confirmation of this observation came from another source: "Throughout its
operation the MHCS [Mental Hygiene Consultation Service] has had to con-

5a Houloose. J. : History and statistical summary-psychiatric service, Field Artillery Replace-
ment Training Center. Camp Roberts, California. 1943-1944. HD: 730 Neuropsychiatry.

54 Kraines. S. H.,. A bWiet histoTy of psychiatry at the Tank Destroyer Replacement Training
Center. Camp Hood. Texas, I)ecember 1942 to July 1945. HD: 730 Neuropsychiatry.

55Eisendorfer, A., and Fowler, D. 1). : History of the Fort Lewis consultation service-an out-
patient psychiatric clinic. HD: 730 Neuropsychlatry.

' Set, footnote 54.
See footnote 55.

SLtr, MaJ G. S. Goldman, MC. Consultation Serv IRTC, Camp Wheeler, Ga., to Maj M. S. Gutt-
macher, MC, SGO, 19 Oct 44. HI): 730 Neuropsychiatry.
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sistently borrow men from other urnits because insufficient p)ersonnel is allowed
under the present table of distribution." "',

Lack of space to establish a clinic was a handica1) whi(ch some were able
to convert to an advantage. Maj. James IHouloose, MC, while at the Field
Artillery Replacement Training Center, Camp Ro')erts, never formally estab-
lished a separate clinic, but maintained a desk in the classification section. He
utilized willingly tihe various orderly rooms for his examinations and interviews.
This allowed him to keel) in continuous contact with battery headquarters and
to develop a working acquaintance with commanders, noncommissioned officers,
and trainees of the units. While he gathered information of use in his function
as psychiatrist, he exlplained his role and taught psychiatric concel)ts. This
was a l)ractical and effective manner of continuously orienting battery cadre.6
Maj. Robert C. hunt, MC, at the Infantry Replacement Training Center, Camp
Wolters, Texas, was similarly assigned desk space in the classification office,
but "conducted a traveling clinic; interviewing soldiers ii. six area dispensaries."
lie saw the noncommissioned officers and officers in their orderly rooms to discuss
individtal problems with a mutually valuable exchange of information and
resultant education. He had appreciated at the beginning of his assignnlent-that
lie "had much to learn about the Army and that the Army had much to learn
about. psychiatry." 1' This was an effective approach in the conciliation of
varying views on problems of common interest to command and psychiatry.

Of the functions outlined by the authorizing directive, the most familiar
one to most, psychiatrists from civilian exl)erience was that of consultation. It
"was also the function that was inevitably first in demand. Being both most in
demand and most familiar to the psychiatrist from his clinical practice in
civil life, it was often the first function to receive attention. The accomplish-
ment of the consultation function entailed various operations:

1. Referrals: These came from the unit commander, dispensary surgeon,
personnel officer, classification and assignment officer, school director, chaplain,
judge advocate, provost, marshal, information and education officer, special
services officer, and American Red Cross representative.

2. Evaluation: This was the process of utilizing the professional techniques
appropriate to the presenting prob)lenm and the individual referred.

3. Reports and recommendat;ons: These were made either to the individual
himself or to the interested staff officer after psychiatric evaluation had indi-
cated the advisability or desirability for certain action to be considered or taken.

4. Followup: This was thb establishment and maintenance of an effective
program to appraise the effectiveness of the recommendations and the p)rgress
being made by the soldier after return to duty.

10 Brewer. F. W.: History of mental hygiene (consultation service, Infantry Advanced Replace-
ment Training Center. ('amp Livingston, Louisiana, 29 Aug 45. HD: 730 Neuropsychiatry.

"OSee footnote 5:3. p. 189.
61 See footnote 52. p. 188.
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'Fie last wats frequently lil~ideNvelopled duIII-ng thle early period becaulSe of a
lack of personniel commiensurate w ithi t he mtagn itutde of the constiltat ion require-
mlenit. In resp~onse to this nleedi, the principal function lin the rep~lacemenlt
t rainincetrim eiel a fter establ~lishmnent of a consultation service was
that. of consultation or of screenling.

The variable maniiifestat ions of failure inl the adj ustmnent pr~cess were used
as a basis for referral for psychiatric evaluiation. Some of these were :comn-
p~laints for which no physical basis couldi be found onl medlical examination,
difficulty lin concentration and learninlg, undue anxiety onl the rifle range or
intilt rat ionl course, unuisual awkwardness, insubordi nation, unfriendlines's to
fellow trainees, (depression, t remnulousness, insonlinia, and frequent lpetty miii-
tary' offenses. The principal purpose inl ob~taining ani evaluation was selectively
to eliminitate thle potellt ially mnaladljutsted individuals-hience the frequent, use
of the term screening whlen consultation was djescribed.

()ne of the dlifficulties lin thle screening at b~asic training centers which psy-
chiatrists soonl experienced wats exp~ressedI as follows by anl officer at Camip Croft,
Soulth Clarolinla: 6

,*,,The greatest hazard Iin the psvchiatriu. screenling of Soldiers in the ariny is that,
((lice gil-eli an1 awareness of the( omlnipresence (of inalad lustinetit the inexpert observer,
inl his endleavor to find it case, may make at case. Too) often at man will Ile referred to
this service in the earlyn weeks of hIll. cycle whlen hie is displaying,. at mioderate and uinder-
stanidable anxiety whlich is indlicative (If nothing molre or less than his (lifficulty ill
orienting himself away from lthe home to thle army. For the military authorities to
showv undue concern over t his serves onlly to crystallize at neurotic react ion pattern ill
men wilo might otherwise atIta in an1 adequate itd(j lst ient.

Experience demonstrated that those who appeared hopelessly inadequate onl
arrmval often wvere able to compllete training and were never seen in the con-
sultationl service. Major Thunt at Camp Wolters described this type of
t ra inee:

,,*,The typical example is anl ei~ghteenl year old, group IV onI AGCT. lie tells
tile C lassification interviewer that het hals j'lways been weak and sickly, that he can't
stand crowd-s or exciteiment and is afraid of gunls. )in filling out the questionnaire he
indlicates that there is at family history of nervous oIr mental illness. his health is gen-
erally pooIr, lie has hadl to quit jobs blecause (If his health, he is niervouls inucli of the
timle. dloets not like to mix with people. caanot work wvell whieni watched, is bothered by
lleiladlice$. (tizzy' spells. and( back t rouble, has wvorrisomne p~robtlems ait home, thinks his

minduction11 intol t he a rmy %%vas a mistake a 11(] (toles not think hie c-an bieoome a1 gotod soIldier.

This is all IprIgnIost ically 110(1. (If course, yet maniy (If this sort (11) finishi training.

It camie to be considered that most p~ersonlal adjulstmient p~roblems coulld be
and should lit dealt wvith by thle platoon or companly commander. Such officers

"12 lF':nkfulrth. v. I.. : tlrtl'f IiItory oIf the (level((jlnent a(nd functions (If tile conIsuiltationl s('rvle,
iwIrI . ('amp croft. S. C'.. 91 Der 44. 1-11): 7:40 Neuropsyehlntry-.

11 Lr. Mid R. C. Hunt, MIC. Hqi 11TC. (Camp WVoltemre.Tx.. to miii J. Ny. kppel, NMC. 8,60, 9 Nov
45. 111): 7310 Neuropsychiatry.
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were assisted by conferences with the psychiatrist on problem cases. Often such
a conference between the company officer and a member of the clinic staff re-
sulted in the desired improvement without the need for the soldier to be
fornmally referred to the clinic for evaluation. However, if initial efforts failed
to provide the necessary solution, the soldier was referred to the mental hygiene
consultation service.

Among the soldiers referred were individuals who lacked the intellectual,
cultural, or emotional requirements for prompt adjustment to military service.
In addition to the slow learners, there were individuals who gave the appear-
ance of being mentally deficient, but who responded to appropriate traiing
with a performance which indicated that the basic problem was not one of low
innate intelligence, but rather one of insufficient previous opportunity. Another
group of soldiers referred were men who had not mastered the English lan-
guage. All of these individuals were placed in the special training units at
various training centers. Where such units were in operation, the mental
hygiene consultation service was presented with a problem predominantly
related to the maladjustment of trainees with defective intelligence.

For some time following its establishment at Camp Croft, the consultation
service functioned mainly as a psychological screening service for the special
training unit. During this period, the emphasis in function was on psycho-
metric evaluation and recommendations for discharge under appropriate
administrative regulations. So long as the special training unit was active,
the main body of referrals came from it and defective intelligence was seen as a
frequent basis for the maladjustment. The experience of the psychiatrist at
the Fort Bragg Field Artillery Replacement Training Center was similar:6

As in any new medical setup where the most pressing and striking cases take prece-

dence initially, the severe mental defectives were the first to claim attention and most of
the psychiatrist's time was taken up in the organization of a psychometric program and
the actual giving of intelligence tests. Since it was keenly felt that casual estimation of

mental age was futile and misleading, the Replacement Training Center provided test
materials for the Stanford-Binet Scale, Form L, 1937, and the psychiatrist proceeded to
weed out most of the severe intellectual defect problems and bring them to the attention
of the Center Reclassification-Disposition Board for discharge. The value of psychome-
try in the weeding-out process soon proved so great that the test-battery was expanded
to include the 1937 Stanford-Binet, Form M, the Kent Emergency and the Porteus Mazes.
An attempt to have laymen (platoon officers and noncommissioned officers of the Special
Training Battery) learn and administer the E-G.-Y was unsatisfactory, and the intro-

duction of an enlisted psychologist finally solved the psychometry problem and enabled
the psychiatrist to devote more of his time to strict neuropsychiatry.

With his full-time assignment to the replacement training center, the
psychiatrist at Fort Bragg was able to extend his resources beyond diagnosis
and disposition. This led him into activities of a preventive nature:

4 Abrams, A. L. : Structure and functions of a ,europsychlatrlc service In a replacement train-

Ing center. Jul 1943. HI): 730 Neuropsychiatry (Fort Bragg).
6 Ibid.
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S.... W e felt ourselves responsible for a "preventive psychiatry" which would prevent
those unfit from getting to theaters of operations.

Accepting as its primary purpose the elimination of the mentally unfit from the
Replacement Training Center situation so that they are never given a chance to burden
and endanger the overseas combat units. . . Our secondary purpose has been to salvage
as many cases as possible.

The prevention was still one of screening, however.
Various methods A-ere devised to screen the new arrivals. The screening

process at the Fort Bragg Field Artillery Replacement Training ('enter utilized
officer and enlisted cadres who had been educated to the problem of the emo-
tionally unstable by a series of lectures. This indoctrination worked satisfac-
torily and helped the cadres to deal at first hand with many problems in which
the psychiatrist participated as an adviser only. Referral was accomplished
by telephone; forms and questionnaires having been discarded as unnecessary.
At Camp Croft the basic trainee was seen soon after arrival on the post by
personnel of tb claisification section. This was primarily to conduct a voca-
tional intervie%,, but the interview was utilized additionally for the screening
of men with mental disorders. The interviewers, who were enlisted men, had
been instructed to refer any trainee about whom there were doubts concerning
his ability to adjust. Trainees so referred were then evaluated by the senior
psychiatric caseworker who scheduled appointments at the consultation service
for those who were most in need of further evaluation. Generally, these were
men who were depressed, acted eccentrically, admitted enuresis or other unde-
sirable habits, appeared extremely effeminate, or who claimed to be conscientious
objectors.

An interestinLg observation was made at C(amp Wolters, Texas, when a
system of spotting potential casualties was begun at a later time:

S.... Early in our work with the method we were able to demonstrate statistically

that one third of the interviewers were doing most of the spotting, and some were doing
practically none. These data were given to the section chief, and I never asked Just how
he handled it, but from then on the interviewers all spotted approximately the same
numbers, and the coverage was more complete."

During the training cycle, any member of the training command staff could
refer cases to the clinic for examination. At, Camp Croft the referral method
found to be most satisfactory included the following points: 17

1. Responsibility for referral rested with line officers.
2. The telephone was used to make the referral because it was considered

a most ready and convenient means of communication and was conducive to a
more lucid statement of the problem than the written method of referral.

3. Recording of the problem, as it was received, was accomplished on a 3

by 5 card and entered upon a daily schedule sheet.

14See footnote 52, p. 188.
"See footnote 62, p. 191.
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The comipany commander of the trainee was notified in every instance
when a referral had not originated with him. In some instances, a soldier came
to the clinic as a self-referral. However, the, priniary sources for referrals were
compliany coimimiaders, dispensary surgeons, staff judge advocates, chaplains,
and the Red Cross. Cases referred from the dispensaries were to have had a
recent, physical examination prior to referral. If a report of such an examina-
tion was not available, the psychiatrist was responsible for the determination
of physical status.

Sometimes an elaborate operating procedure was prescribed for the referral
procedure. An example of this is the first memorandum at the Replacement
Training Center at Camtp Crowder, Missouri. This publication announced
that a neuropsychiatric consultation service for the replacement training center
had been established on 10 June 1943. It was stated that full advantage of the
service had not, been taken. This memorandum established procedure as
follows: 8

1. Platoon officers were to interview each trainee prior to completion of
the first 2 weeks in the replacement training center (both basic and specialist
trainees).

2. Trainees having dl.Mkulty adjusting were to be reported to the company
commander and a checklist was provided as a guide for determining those who
required referral to the neuropsychiatric consultation service.

3. The company commander was to interview the men considered malad-
justed or of dubious value to the military service and submit a report to the
director of personnel.

4. The report to the director of personnel was to state that all men assigned
within the past 21 days had been interviewed and none required referral, or a
list of those requiring referral was to be appended.

5. In the latter instance, a memo was to be appended for each soldier
requiring referral stating (a) the problem, (b) a specific example of the
difficulties. and (c) an estimate of his potential value. If the report were made
on a soldier in specialist training, information was also to be included con-
cerning the progress he was making in the specialist course.

Problems which were considered a matter of misassignment were handled
by the classification branch, but those which had some degree of personal
maladjustment as well were referred to the neuropsycliatric consultation
service. This memorandum specified the channels through which consultations
were to be sent, requiring an indorsement, with pertinent information, including
recommendations as to possible disposition, and provided that when "neuro-
psychiatric examination reveals that reclassification or reassignment will enable
the enlisted man to make a more satisfactory adjustment., this will be done."

(Hq ASFTC, Camp Crowder. Nto. ler4onnel Nt Memo 23, 7 Oct 43. HD: 730 Neuropsychiatry.
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Tile cumlbersomle referral system was changed al)proximatel y a year later
by a directive which provided for referral directly to the Chief, Neurlo-
psychiatric( Consutiltat ion Service, Personnel I)ivisiolni. The referring organ-
izaiion was maIde responsible for tile soldier's appearing, with all hl mImedical
records, from post installatiOlls.

Intake procedure varied between consultation services, depending upon
the available staff. At Camp Roberts, California, in the Field Artillery Re-
placement Training Center, the procedure in accoinplishing consultations was
geared to the psychiatrist as the only member of the staff. Requests for con-
sultation came through the post l)ersonnel office from the battery commander
or other individuals. The trainee was init ially interviewed at the orderly room
of his organization, where care was exercised to make the situation as private
as possible. Then the progress record of the trainee was reviewed and con-
sultation was held with the trainee's noncommissioned officer ad platoon
leader. Other sources utilized for information which might be an aid in mak-
ing a diagnosis or in planhnin g for thle adjitshtont of the trainee were: unit
dispensal y, station hospital, and civilian social agency educational or employ-
mnent records."°

By way of contrast, the intake procedure at Camp Wolters was more
elaborate. The clerk first entered information from the enlisted man's per-
sonnel records (Form 20) on the consultation service face sheet; the chief social
worker then scheduled an appointment. At the time of the appointment the
social worker saw the l)atient first for a history, then the psychiatrist saw the
patient. If the personnel records disclosed an Army General Classification Test
of under 75, the enlisted man was routinely sent to the personnel consultant
for a psychological evaluation before being scheduled in the mental hygiene
consultation service.71

At Camlp Croft, the soldier was scheduled for an hour and was seen initially
by the psychiatric social worker who prepared a history. Depending upon the
nature of the problem and the aniount of time available, th2 personality develop-
ment was carefully traced, exploring the most pertinent areas thoroughly.
These workers used the *Wechsler Individual Mental Abilities Scale if mental
deficiency was to be evaluated. A questionnaire with 20 neurotic trends was
used as a key to further history taking. The psychiatrist reviewed the history
before seeing the p)atient and was able to get to the problem with minimum
time spent in investigation. The problem had been pointed up by this process

d 11 It left further development of the. case to him. 1Ils was the responsibility
for diagnosis, treatment, or recommendations for disposition. In cases which
required supplemental information, the American Red Cross was requested to

Hlq ASFTc, ('amp Crowder, Mo.. Personnel Memo 3. 22 Aog 44. HI): 730 Neuropsychintry.
'0 see fo•mtote, 53. p. 189.

., Se l mtno te 52. p. 188.
"34t;X536 0- -55 -- 14
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iprov'ide social hlistories. F'oiiowlips III thle Indiv idual uniits were conducted by
thle elI I istcei psy ch iatrnc socialI worker.

At North (CIiipII I lood. Texas. IIll eni~ergenIcV cases were Scei i'mdintel

byV the psychiiat rist. The pro.cedure with rout ine cases wvas spread over at 3-day
period. Intcorporat ing onle feat nrc of the( adIviser systenm. Oni the first dlay the

soc-Ial worker took ant ssent iai backgrroulnd historyN andI( returned thesode
to Illis 1i1iit wvith thbree re(liiest fornis. ()ne was for a report onIllhs medical status,
anol(their '.vas to obta in a1 report froini ]its coninianding- officer, antd the third was
.1 request for thle adviser or platoonl sergeant to report to the clinic onl the second
day. Oni thle seconid dlay the adviser furnished the social wvorker or the psy-
chiiat rist %c.tl ith comp~lete social case study of the soldier's activities in camp.
This in formation was iiost valuable since it was the result of a day-to-day
ob~servat ion of tile patient's act i% t ics, att ituides. and1( ab~ilities. Onl thle third
day the referred soldierl WAS ex~li mined by the i'"cja itwith social history,
niedica, I epot, colliandm 1i ng officer's report, and the adviser's observations.7 3

Ylet. in spite of thle faniifIiarit Y of the psychiatrist NAith the clinical pro-
cedlures iinvolved in consultation and wvith wvell- 1)lanned screening. referral,
and intake priocedhures, lie still found that military psychlhiatry required a some-
what different evaluation than hIls previouls civilian experience permitted him
to aniticipate. Thle syniiltoni complexes p~resenited by the soldiers seemed to be
familiar inlsofar as diagnosis was coincernied. T'he (liffwldt?/ wax inl trand~atiflg
digmi into (ti o altiation. of the mnan's toux per ,rfori'n in the uiiilitat'y
sem*ewe so that proper recommendartiomv could be maode. The advantages of
Illness-secondary gains-were compllarat ively greater than had been p~resent
ill ordoliary civilian practice. Therefore, although the presenting symibiols
were familiar, thle Setting was not, and it took t wvhile for the psychiatrist
to appraise thle probllemls ]in termis of the new situiation. Maj. S. H. Kraines,
MCV1. 4 refers to this as the "iiil itary orientationi of tile psychliatrist' and Maii.
later Lt. Col. ) George S. Goldman. M(V -vitRes of the emotional adljustment

required before ant effective consul tat ion fuinction could l)e accoiimplished. As
the psychilat rist shifted his, sights to niew% ainis, these of necessity were con-
Ceni'ied wN*it Ii what ivomildI he b~est for- thle groulp bleilg served, Ile. became
familiar wvith matters of imotivationi~ ncenitive. iiorale. factors of stresses and
S1I1 )ports Inl grloups as wvell as individuals. As lie did so lie became better

equipped to recoimmndc~ coinsisten'tly and mean ingfiilly to sta II officers in indi-
vidual cases and for groupjs.

H owever, forniuilat ion(of recomimendat ions was dlifficult becauise policy
WvithI regard to manl%- matters inl the ut-il izat ion of manllpower, filuctuated coil-

Se-' footnot et 54, p- 1149,
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siderably. This had its uensettling effects u1poni the trainiun!.i cter psychi-
atrists whose recoulineu(dations were required to reflect tlet perspective of each
new directive. Recommendations were not alwavy easilv effected as a result
of changes in policy. When emp)hasis was placeld upon the training of indi-
vidual combat replacements, transfers to a specialist training unit or to other
branches of the service were nearly impossible. There was continuous uncer-
tainty about which indiv;'1u,,is would be considered as unfit. Early in the war
colnservation by litiliz-,tion of reclassification l)ll x edhimes was directed:71

During the emergency, it is essential that manpower he conserved. Therefore,
releases f-om, active service will he granted only when in the interest of the Government
or wht.:i the necessity therefor is extreme.... .No man will he separated from active
service because of disability, inaptness or undesirable habits or traits of character,
unless the Government can obtain no useful service from him. Full use will be made of
reclassification procedure and additional training in special training battalions.

This policy was to lindergo many chalnges during this period when psy-
chiatrists' services were being extended to all training centers. The. Surgeon
General summarized this evolution for the Assistant Chief of Staff, G-1, as
follows: 7

* .... In the early days of the war there was no classification limited service. Men
with psychoneuroses w%-ere marked full duty or were discharged. Limited service was
authorized in the summer of 1942, permitting the retention of men with borderline or
mild psychoneurosis. In March 1943 (Memorandum No. W600-30-43, Adjutant General's
Office, March 25, 1943). attention was called to the need for preventing men with neuro-
psychiatric disorders from being sent overseas, and increasing numbers were retained
on duty in this country. In April 1943 (Memorandumi No. W(O(-39-43, Adjutant
General's Office, April 26, 1943), it was directed that individuals with any neuropsychiatric
disorder who could not be expected to render full military duty were to be discharged.
In July 1943 (W. D. Circular No. 161, 14 July 1941. as amended by W. I). Radiogram,
29 July 1943). the classification limited service wits discontinued and anyone who did
not meet the minimum standards for induction was discharged except when his com-
inaniag officer specifically requested his retention for a specific assignment. Large
numbers of men with mild psychoneuroses were discharged from the service by CDD
[Certifica, te of Disability for Discharge]. since anyone with a psychoneurosis of any
degree was automatically below minimum standards for induction. In November 1943
(W. 1. Circular 293, 11 November 1943), it was directed that no individual would be
discharged from the service regardless of diagnosis if he was capable of performing
effective duty. This resulted in the retention of many men with psychoneuroses in the
service, but only those with mild transitory psychoneuroses could he sent overseas. As
an amplification of this policy, S. G. 0. Circular Letter No. 194, 3 December 1943, directed
that separations from the service would not be recommended merely because a man has,
or has had, a psychoneurosis or similar disorder.

One of the effects of changing policy on disposition may have assisted the
psychiatrist to seek better means than disposition to satisfy his own require-

7- WI) Cir 270. 27 Dec 41.
Memo, Maj Gen N. T. Kirk for ACofS, G-1, 7 Dec 44, sob: I'sychoneiuroses. 1I): 730 Neuro-

psychiatry.
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mletits ats a physician i to mlv oti I514 el-s. ks %lajor ( oluliian at ( ampij
Whieeler, (Teorgia, Stated:

We have not, of course, lioii able, to miaintainl a constant policy ats regards
dlisposit ions slic-i its discharge, or ais vtoicerlis theraipy. We %%ere better able to orient
ouirs~elves toward t hera py dur~ing 1wiiv uime when d ischa rge was extremjely difficult to
efftx-r. al1thouigh at til samle ltile wve saw at great deal of unniecessatry and1( useless suffer-
ing. While our attempts at I individual therapey have necessatrily b een somewhat limited,
Wve have froml tilie beginninilg tried to do ats uinwuc as possible by educanting tile officers

anild cadre.

IPart ictilarlyN Im portanit to the efiectivenless of the constll]tat ionl service was
its i'elatjollisli Ip to tile 'elsitcton-ipition oardi. ''i is was facilIitaited

at ( 'allipl Croft by tile lpet-s)lnheI (0115 It -,till of tilie coistilltatitol service actilng as
classi ticat jlol offhcer of tile board. The p~ersonnlel 'onlsuiltanlt tilso 5t'e as
MecOl' let 4f tilie boa rils Conlvenled timler Iprovisiolis of section V1I I, AR 61r)-36t t.
Akt ('atup Wolters a. cuinillersonie boarti procedlure "*.- mlodifie'd for. iflchi
effect iveliess. 'exlileasntcasah fdyiiltbetsIotaee.
testi111011 froml six wit ne-sses to dIispose of a si ngle ýas&e of enulresis. Thils
Sliortenled b 1w aving. oIilv oiie, Nvitiiess testify who listtallv was at ]ion(otntiiils-
-I.,oiled offi(vet knowhing thle manii well. Akdldit oial docutmienltairy evidlence suchi
ais cerlitifcates b%. lpscli iat list, 1)sycliologist, atid comnmandinig officer wvere intro-
(lt1cedl. Tile pY ' cilatriist was ai niemetil. oif tilie Sect ion VIII1 board at this camlp
after .1 iie 19431. Tbis p~rac'tice wvas stibseqtieut l oliscotiraged because, iii Atffct.

til ps-cll~I~st 111rlt a l5 both witI1QSS anld iludge. iii smcases'. The
psych iatrnst, fl'eq(llenltl ly ad to famnil iarize b~oard miemlber's wvith thle initent of thle.

1)lov isi()Is of tilie regtlilat ioli tinter NNv6li ticlt-i board was conivened. When the
turnover of officers dletailedl to such duty was rapid, there were delays and~
misunderstandings until interpretations could~ be made.

Althouigh most of the psychliatrist s ttnie at the outset was spent with the
consultation and screeniing acti4vities, cir-ciumlstances werle comlbining in 1943 to
favor an increasing attention to the function of treatment. At Camp Wolters,
Texas. after running a -dischairge nill" for the first few monthis, the backlog
of linapt Soldiers had beenl processed biy 'March: special training units were
op~ehied at recepition centers liti Jutly 1943,. maciaflnal rdcng the large numbers
oif mental (defect ives which formierly had complosed 7.5 percent of the problem
cases. TIhie staff was enlarged by the add~ition of a full-time stenographer and

a soIa worker. D~oubtless, Similar ci rcumnstances were in process elsewhere.
Aks a clinically oIrietntedl phlysiciani. it was Inevitablle that the Ipsychiiatrist

shtouldI select for treatnient cases whilch lie believed were likely to result in
timp~rovedl adljustmient following treatmnent. Thus, one of the functions of the
mental ltvgietie conlsiltatio s01etrvice caine to be the careful selection of candi-
dates for t neat ieiit in ani outpat ient capalcity. Tlhis was anl important adjunct

-see. rforlo 58,t pSI. I Si.
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ill ýS-;istinl the adjustment of the individual soldier who, because of lack of
tuotivitlonh, defective attitudes, mental, emotional, or personality factors, had
encoutilereld problems in adjusting to military service.

Major Kraines --9 believed that not only was diagnosis more effective while
the man was still in his organization than after he was admitted to the hospital,
but also psychotherapy was more effective in the training setting. He had
observed the frequency with which synmptoms recurred following the return of
the soldier from the hospital to the stress of military life. On the other hand,
adustment during training by means of social and psychiatric measures re-
suited in more effective p)erfornance and fewer exacerbations of symptoms.
As one psychiatrist stated it, psychotherapy was ". . aimed at retaining the
soldier in duty status, in the environment of his unit. It prevented many men
from being hospitalized and removed from an ostensibly threatening environ-
ment to which thwy had not become acclimated." - This was analogous to the
mitethod of treating combat casualties as soon as possible ',i the seUt:ig , .he
breakdown.

Treatment took many forms in application. Measures which the psy-
ch iatrist in civilian practice l)erhal)s would not have rated high were success-
f'-lly utilized. Intensive, or deep, therapeutic techniques were eliminated by
pre-, of circicunstance prohibiting long-term relationships. Used as psycho-
therapy at North ('amp Ihxlo1 were explanation, reassurance, persuasion, and
occasionally, authoritarian measures. When emotional disturbances secondary
to environmental pressures were present, ad-,ice was given, help procured
through the American Red Cross, and emergency furloughs obtained. Indi-
rect therapy was provided through the company commander or adviser by
acquainting them with the understanding of the soldier necessary to his good
management. Reclassification and reassignment were considered therapeutics
and for some, separation from the service was "treatment."

Therapy, at, Camp Roberts Field Artillery Replacement Training Center,
consisted of the establishment of rapl)ort, explanation of the soldier's problems
in terms of reality l)rincil)les, and rtlassuring him of his ability to overcome
the difficulty.

The training center psychiatrist was called n1)Oi to advise many individuals
who manifested syml)toins during the transitional period of adjustment to
military service. Some of these individuals, abruptly severed from the sup-
ports and security upon which they hadl del)ended in civilian life, developed
del)ression, anxiety, and in severe cases, panic. Maj. Arnold Eisenlorfer,
MC, in the training center at ('amp Abbot and later at Fort Lewis, studied a
group of these individuals and described them as the "passive personality

70lJtr. Maj S. 11. Kraines to Maj M. S. G(uttmacher, SGO, 2 Oct 44. HI): 730 Neouropsychliatry
(Ciam., hood).

•" :4•p footnotp 55, p. 189.



r-eact loll t %. e.' Th'Iese I Ild Iv %I( I Im Is we vre clia racter.I zet I as bI )v Ig v I iitenlselv
dependent tii poii a pa rent or pa relit -siihst it lite Nv It 11 what had appea red to be
an adequate social -itlj itst went ill civil lie. Thle loss of thle smiurce of his
secuirittv andit sat isfact ion (jot), sweetheart. faminlyV a vocat ion ) was produced by
elntr% upon lil i t a ry service 'Ill'is %%:us followed 1) the dlevelopmneit of a s *yn
droinw. whtichi Major Eisenldor-fer referred to as, --acut e nlostalgic st ate." The
iilij xrta lice of eavt reat ilientt til t hese' cases was em phasizedl andit tilie result";
were gratifying. Tlreatinienit was based upon anl miiderst audi ng by the 1)sy-
chiat i-'it of tilie psycliodylva iniics of dlependt ence. Thle indliv idulj was given
su1pport bY tilie psYch jat ist nult ii such t i nie as hIls chuaracterist ic pattern1 of
dependence couldIt be tranisferrled to the unlit of which lie gradually came to
conisider himse~.*lf a part. While nio clauiil Was Inade that thlis tYlpe of tlierafpy
effected aI cuire, It was consideretd that onle of thle possib~le out comies of success-
fill mianagemient in ighut brinig thle mnan to tilie thIireshioltd of iiewlv.N found self-
v'steeill and1 emniaicipation. '[ i i lnet hod of supp~lort iv~e treatnient has beenl
S1lim11111rzetl by -Majorm Elselndolrfer as follow~s

.ben lie' Icome s ti t he lie iro'l sytlia t ri 4 servitce, li t- finds thle psyth iat ri st

ret1ept lye: imiiiiietiati-lyh liuinconiscliously iittenlilhis to reestablish that emottjtioal pattern
lie I114 haid ia W ithI his prteviou s ta ren al I i gmt e. 'liiis is va lied tilt- trans feret'ne situnatilon.
It is it Irapioort mtade withi ani indtividuail ill thei iliiiniediiite tiivirollineiit baSed44U i eliot-
tiqtial ties which hand heeni stlimuilatedi by a previous object of secuirity. After at few
interviews at cnsiderahlie aitittiuuill of thet intellse Illiliety is eliniliniited. I )itq the inlitiall
pianIic is dim iinishied. thet practtical I art (of the ltherally is begmn. The vit ati reasons for
his being liet' ire art 4hctl~sed init I1maigliage the piit jelt t(-ililtlunerstandi~. The enlormiity
(or iiis ilisativanlta~ge il, this conflict lbt-lilst of his niervouisniess 1an1d dlependencyv is (-till-

stanltly Itroliglit to his atteititioll. .1oitivanuile, thet soldier is begintintg to maike p)rogress
in t rainiung. Tile sense- of accomlplishmttent Which liccttuiiilinies siuch progress. also helps
to ailleviate the initial miixit'ty a is lie cttont 1)1s tit mtake prtogress inl trainiing. het identities
himself miore andi itiore wvith th le twa IthIl sotldiers aboutit hiimi. atidtilte baicis d1iependence
441 t he ever-Itrot~twiting pa rent is shiifted to tilie pm-o.rftim organuizat ion or which he now
feeils hijmself at more integral part . It is inuterest ing tot W~ititcl these mien. ats they giihii
co ii titelene inl t hemselvyes and t heir I z leadrs, develop int o so lti iers Wh ltatlke p r idte inl thle
rtle thylilt%-(, Ito play in thle Armyv. ITlue powerful Armyi wilil thle cause for which it is
tightijng N4M.4Iii4' i siiltst itie fit l- tilt, b eIenovo iett 1)roltwto~r, Which was so1 net'cssitr for
their st abilityv in civilian life-. Ity tihis tnierpy we art, mot sot naive ats to believe thait
we bring albtoutit 14 irv. We simply attemplt to suibstitutle (tine type tof tlepe'itnteny for
another: %i-iitiate ait proess ttf emotttionai conditioning Which if cout inueti lendis to at

ý,:itisinvtttry adjuttstmtenit ili the Army.

Tile a i il ojec.tives of thle tireatnienit program1 lit Ca pLee ArIni ', Serv-
ice For-ces 'Iramningil ( 'euiter- were repot'tetl by Lt. Col). Satmuel A. Sandler, MIC.
O uit, of hie t heraplellt ic relat~ionishi p sonie interesting studiteus were miade at this

Eisem a orfer . A~. : '1114 siI I ito (13~a im ic fit ctitiIi of th ii' pit ssi vt 3w Fst iaiity rett'iicIon typei't.

Ment. 1[1y9. :ti: 22f, 234. Apr 19446.
"'Etsendttmrt.r. A. : ('tittivid Shillifleativ ()f exroarti-1-1 j.Mychittr.% in titt Army.. Wair 'Med. 5

1446 141). Nitr 11444.
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mental hygiene consultation service on camptocormia and somnanibulism con-
cerning the psychodynamics of these two symptoms.8

An itteresting develol)ment during 1943 was the adviser system which
was initiated in February at North Camnp Hood, Texas, in the Tank Destroyer
Replacement Training Center by Major Kraines." The object of this system
was to assist trainees with personal problems by providing specially qualified
and psychiatrically oriented noncommissioned officers in each company to whom
trainees would turn for advice. It was considered that morale would be en-
hanced by bringing good counsel to the unit level in a form readily available
and easily acceptable. These advisers were to be selected by the company com-
mander and to be responsible to him and work through him, calling to his
attention morale problems of which he should be made aware. Advisers were
initially planned to be the platoon sergeants: however, they were found to be
too often engaged in punitive measures or too busy with administration to effect
the desired relationship. Failing in this, the company commanders were then
asked to select two qualified men for these duties. They were to be responsible
to the compa'ny commander. Meetings with the advisers of each battalion were
held by the psychiatrist every 2 weeks. General instructions were given them
on the importance of understanding men, with specific instructions relative to
cases referred from their units. To assist in the indoctrination of the advisers,
a weekly publication called the Advisor Bulletin was produced. The specific
duties of the advisers were: s,1

1. To be available to answer questions concerning problems of the trainees.
2. To seek out maladjusted men and endeavor to assist them.
3. To provide social case histories on men referred to the mental hygiene

consultation services.
4. To assist in adjusting men seen by the psychiatrist, especially in the

field of social contacts.
5. To conduct group meetings with trainees in their barracks, discuss

trainee problems. answer their questions, explain the reasons for Army
procedures.

Later another function spontaneously developed : to inform the psychiatrist
of serious morale problems which had been relayed to the commanding officer,
but upon which no action had been taken. The purpose of this effort was an
attempt to find a method of supplying psychiatric understanding to many more

individuals than the psychiatrist could himself reach.

-'1 (1 ) Sandier, S. A. : The Army and the maladjusted soldier. Mil. Surgeon 96 : 89-93. Jan 1945.

(2) Sandier. S. A.. and Rotman. S. R.: Adjusting the emotionally unstable soldier. Bull. U. S. Army
M. Dept. No. 85, Feb 1945, pp. 103-107. (3) Sandier. S. A. : Camptocormia : a functional condition of
the back in neurotic soldiers. War Med. 8: 36-45, Jul 1945. (4) Sandier, S. A. : Somnambulism
in the Armed Forces. Ment. Hyg'. 29: 236-247. Apr 1945.

" Kralnes, S. H.: The advisor system-prophylactic psychiatry on a mass scale. Ment. Hyg. 27:
592-607. Oct 1943.

• Kraines, S. 1.: Managing Men : Preventive Psychiatry. Denver, Hirschfeld Press, 1946.
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Anlothier type. of applied psychiatry, to grrouips comman111ded the attentionl of
the -Netiropsvchiatry Branch, Office of rthe 'Surg,,eon General. There was active
interest ill Major ('ohiens project III Itiental -onlditionling of new troops at the
Ordniance Re placwement TEra ininig (Center, Aberdeen Proving Ground, 'Maryland.
Members of the Surgeon CGeieral's Office worked Inl all adN isory capacity and
ini close cooperation withi the experiment being conducted to deliver talks
Oil mtental hygiene to new troops. Result s seemed to lbe encouraging. The
'Irainimng D ivision of the Service" of Supply was contacted and was, favorably
Imp~ressedl by the project. As a result of this, the experimients were enlarged to
include the Qua rterniaster Replacemnent Training Center at (Camp Lee, Virginia.

[he activities of thle Neuropsychiiatrv iiranch, were of suich scope (luring
the latter hialf of 1943 that considIeration wvas given to its reorganization into
a separate division under the Chief of Professional Service. Prior to the
arrival of Lt. Col. (later Brig. Gen.) William C. Menniuger, IC, as successor
to Colonel Hlalloran Iin thie capacity of Chief of Neuropsychiatry B ranch, Office
of The Surgeon Greneral, it wsas prop~osed litat a division of nieuropsychiatry be
organized. It is of interest that in this pr'oposal the psychiatric activities in
repl)acemnent trainiingr centers were considered to be a concern of the Psychiatry
Branch rathier than of the prIop~osedl preventive psychiatry branch, which would
be. Interestedl In the b~roadl application of educational mental hygiene activities
by means of publlicat ions and other ined ia, mai ntainiiing the necessary liaison
with othier staff agencies of the Army Service Forces. It is of further interest
that the latter branch undler thle. reorgani~zat ion onl 1 .January 1944 was desig-
nated Mental Hygiene Branch. Captain Akppel, who had beeni assigned 24
March 1943 as liaison officer between the Neuropsychiatry Branch and Special
Services D~ivision of the kriny, became Chief of the Mental Hygiene Branch.

InI summarizing the efforts inl 1943, to encourage a truly preventive appli-
cat ion of p)sychliatr'y in training centers, Captain Appel observed:

An attempt to emphasize the preventive aspect of the training center psychiatrist's
(duties was made in the Summer of 1943 when a letter was [sent] out over the Surgeon
General's sýigliature ito each of ftbel training center p~sychiatrists. drawing their attention
to thle existence of thle Information and] Education Division-then known as the Special
services imvision. iniformuing thein of the liaison with this Division which had been made
by the Xeuropsychiatrie Branch of the Surgeon General's Office and instructing the
p~sychiatrists to effect a similar lia ison with the Information and Education organization
in their own training centers. Then in the Fall of 1943 eight of thle training center
psy chiat rists whoI4 hado beeni mlost tictive iii pulrsuhing preventive measures were called
into Washington by the CThief of the Mental Hygiene Branch for conference. Ways and
mneans of pursuing preventive psychiattry were dijscussed .. and retlresenta9tives of
time Information anmd Educat ion D~ivision were brought in to describe their facilities and
activities concerning morale and motivation through their oIrientationi and information
prograin. Although this conference stimulatedl interest and clarified methods to some
extent it was evidient that tile training center psychifatrists were so overburdened with

See' rout note' 42. 1). 1 S6.
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the load of screening and dislk•sal that not a great deal of headway in prevention could
be expected.

Notwithstanding the high priority given the screening and consultation
functionls with necessary concentration on matters of referral, intake, evalua-
tion, and recommendation procedures, the need for methods directed at larger
groups had continued to find expression. Major Kraines' adviser system was
one of these manifestations. The effort in the various experiments in attitude
conditioning at the replacement training centers near Washington was another.
At Camp Abbot, late in 1943, still another was started. Weekly meetings were
held by each squad leader with his squad. Current events provided the themes,
but free discussion was the principal objective. This was considered to be an
effective method of bolstering morale because . . . in the mind of the newly
inducted trainee who had suddenly, as it seems to him, had all his freedom
restricted, there occurs an unconscious inhibition of thinking and expression
which results in the harboring of intense resentment which is directed against
the authorities. This program provided a means of ventilating this resentment
and prevented dissension or iml)aired morale." '"

Psychiatric experience during this period had resulted in the emergence
of a new orientation. Although he was still concerned with the individual
patient, the psychiatrist had found that he was unable to fulfill the larger mis-
sion if lie confined himself to working with soldiers as individual problems of
diagnosis and treatment. There was a pressing need for the application of
his knowledge to the problems which faced the individual, but the major effort
would have to be directed toward groups. This function could not be per-
formed except in terms of the requirements of the group, with the understand-
ing and support of its key members. To obtain that support and understanding
would be a major task during the following months.

On 3 February 1944, official cognizance was given to the importance of
attitude conditioning activities which had been initiated independently at the
replacement training centers at Aberdeen Proving Ground, Camp Callan, and
North Camp Hood. In a l)ublication" issued to stress the importance of
informing both enlisted men and officers on nmatters of sanitation, personal
adjustment, and first aid, it was asserted that prevention and control of
neuropsychiatric cases was of equal importance to the maintenance of physical
health. Training courses were to insure that individuals would have ". . . a
knowledge of personal adjustment problems in the Army; relation between
emotions, feelings, and body functions; and a healthy viewpoint toward being
a soldier." Toward this end the subject and scope of a series of lectures on
personal adjustment for enlisted nmen, an(l for officers and noncommissioned
officers, were outlined. The 1-hour lectures, of 3 and 6 total hours, respectively,

, See footnote 55, p. 189.
" WD Cir 48. 3 Feb 44.
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were to be based upon technical medical bulletins which were then in prepara-
tiotl anid were to l)e given lby meictila otficers, preferably psychiatrists. The
complete out lines appeared subsequent ly as War" Depart muent technica l bulletins,
TB ME)D 12, 22 February 1944, and 'I'B MED 21, 15 March 1944.

Mental Hygiene Phase

The first of the lecture outlines, published as TB MED 12, included six
subjects that were considered to be of importance to noncommissioned and
commissioned officers. The subjects were:

Princip)les : modern conception of ptersonnel a(djustment and its importance
to the Army officer

Personalities and the adjustment l)p'roess
Motivation
Specific factors of stress in the Army affecting adjustment
Signs and symptoms, tyypes of breakdowns, and
Measures to maintain mental health of command.

At about the same time, the other series of lecture outlines were subjected to
field tests at Army Service Forces Training Centers, Aberdeen Proving
Ground, and Fort Belvoir. These lectures were approved early in March for

publication and appeared as TB ME!) 21, with subjects listed as:
Personal adjustment problems in the Army
Emotions and feelings and how to handle them, and
A healthy viewpoint toward being in the service.
Early in the phase of development now under consideration, a meeting

was held at North Camp Hood, Texas, by the training center psychiatrists of
Army Ground Forces replacement training centers. The purpose of this
meeting was for the evaluation of the adviser system which Major Kraines
had put into effect, a year earlier. The consensus of opinion of the visiting
psychiatrists was reached on 17 March 1944 and expressed by one recorder as
follows: 89

As practiced at TD RTC, North Camp Hood, and as demonstratedf and described

by Major S. H. Kralnes and his staff, the Advisor System delegates mental hygiene and
psychiatric responsibilities to selected cadre-men in each company. In actual practice.

these men are called on to meet psychiatric situations beyond their calpacity anti experi-

ence. The advisors are essentially untrained individuals who can lpresumably decide

when and what kind of specialized medical care should be made availlable to the malad-

Justed trainee. The trainee is encouraged to bring all his problems, psychiatric, social,

personal, physical, to his advisor. There is real danger in delegating such serious

responsibilities to men of such limited experience and training. Dangerous possibilities

lie below the surface of many cases of maladjustment: suicide or other unpredictable

complications may arise. Only the psychiatrically minded or trained physician, or a

trained allied professional under his supervision, should be burdened with such responsi-

10 lipt, Maj 0. B. Markey. MC, sub: Conference on advisor systemn, as observed and studied at

North (canl iiHood, ri)RT'r, March 15 18. 1944. SO: 3:37 ((anip Hood) C.
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bility. The proper supervision of a large number of advisors is professionally impossible

for a psychiatrist charged with the mental health of a large commatd, ranging from

7,000 to 50,000 trainees, aside from cadre.
The system highlights and emphasizes facilities for the care of early maladjustments.

There is the reasonable possibility that an aggressive method of seeking out the individual

who may need help tends to weaken, rather than strengthen him. (in the other hand,

the soldier who must be resourceful enough to seek and find availahle psychiatric help,

more readily develops self-dependence in the military situation. In that sense, psychiatry

should he accessible and available, but not predominant in a training camp.

'The system threatens to set 11lp a separate channel of authority in the military

family. The advisors are appointed by the collpany commander, but they are profes-

sionally reslionsible to the psychiatrist. Their reports necessarily bring in problems
involving disciplinary relationships with the normal chain of command, from corporal

to company commander. The latter, whose interest in the total health and adjustment

of every member of his company is a conimnand function, may •e displaced by the psychia-

trist, though this may not le the intention.
The aims of such a system are the same as those followed in the mental hygiene

services offered in other RTt's. The method is different. Advantages accruing to the
Advisor System, such as increasing attention to the help that trainees can be given;

lectures to officer, cadre and trainees on military mental hygiene; cooperation with allied

agencies (ARC, Orientation Officer, Hospital and Infirmary Surgeons) are indigenous
to every adequate prograin of prophylactic psychiatry. No one "system" is necessary,

for every local system has localized needs and every properly trained psychiatrist should

he encouraged to use his own methods. In that case, he will he able to favorably exploit

many of the sound practices offered by the Advisor System in operation at North Camp

ttood, Tr) RT('.

Of the comments made. there were two which were considered of most
serious character: the effect of placing too much p)rofessional responsibility in
the hands of individuals ill-prepared to assume it, and the setting up of a
hierarchy of a )Irofessional-tyI)e fuictionally separate from the traditional
command structure of the Army. The valuable features of the program were
recognized to be: the improved dissemination of information to cadre which
would be of assistance in the exercise of leadership and training functions, the
generalized awareness of the wisdom and usefulness of early attention to adjust-
ment problems, and effective cooperative effort with other staff agencies of
command.

Major Kraines later attempted, unsuccessfully, to modify his system at
North (Ca1p Hood to conform to the usual command channels by using the
p)latoon sergeants as advisers. However, at other camlps modifications of the
adviser systems were adopted with success.

Although the conference at North Ca(ip Ilood had failed to win complete
acceptance of the entire adviser system, it had stimulated interest in the
I)roblem of preveention. The value of the psychiatrist's advisory function to
command was more clearly seen in this perspective. Major Hunt reported
increased interest: 9 "Previous to this time reports had been prepared at in-

"•et' I footnote 52. p. 188.
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('Oiiili11aid i nt grenieral sit flat tO Us whIiich are affhect Ing tiglie nmora le anid menita ha Ilc thI
of t Ile cofIjI IaI lit I I and NNii1 IclI ca II SolIIet III Ii es bie coirrecl ei.-

Recogniit loll of thle mentl ]:11 ivgeiie consi t at loll Serv ice as aII lImp ort ant

sOuriTC of in formnat ioll Was extenided When tra ia" vu eniter psvchli ttrists were
requested duringr April 1944 to formulate opinions tead iigtlie factors Conl-
tributi ng to the incidence of psych iatric dIisorders InI basic train i ;"g camps.
Colonel iMIenni uger directed letters of iMiqu i i to psych iatriists ii 14 Arnly
Groundl Forces and 7 Army Service F~orce., training Camlps. Thie replies were
extractedl andt conisolidate~d inl a report to Mr. Harvey If. Bu ndy, Special Assist-
alit to tile Secretary of War, in .Julie 1 944.11 Comments were mladeC sinimlual-
iz ill tigtle lps~(li iat ists, views ~In niatters I erta i iii g to: leadership. lisycliiatrnc
understanding requniredi by officers and1 cadre. I ist ructors. comliiieats On train-
ing met hods, intilItrat ion courses and rifle tralin i tg. relat ion of training to thle
development of psychoneurosis. classificat ion and assiginment. orienitat ionlprb
lemsq of labor battallions, adlviser systenm, and mi1scellanleouls sugogestionls.

III this report lthe matter of leadership ats it a ffectedl morale and thle un1-
1)011 a yCe of a. well -00-1d in formeti company coinniader Were em~phaIsized TIO tile
psychiiatrnist tile comhpainy Structuare rOelibiled thle fainuil Iv uit inl tile manner
perceived by s'oldiers 1,

There is frequent ref*ereew to the impliinc4' of the cominiq-ioned officer ats lie is

related to mntaale and to the successful t raii iing of the soldier. with a direct relat ionsi~p

between these anid thle neuroipsych iatriv casualties. There is Nwie recognition by the

psychiatrists of the similarity of thle comipany. an(1 a familiy and the soldier's resjiuise

dejwnds onl the fat her-substitute :thle unit commander....
One of the psychiatrists strongly recornimended the* preparationi of it training bill-

letin oii the subject of leadership, to' be issuedl and] placeed iii the hiands of tiil officers.
Ile summnarized the( contetits as follows:

"A concise buillet iii desvri-ibiig thle psychiiatric lisIRects of group leadiershlip should

Ile prepared. A few imuportanft ct ifiept s, such as lthe following, should lie conisidered (in

a ainuga ge i rd erst at nable to ei veryoneU :
.. It. Tihe oftlcer-soldler reiationshiiip as a dplpiicat tori of thle pa reit -ci hid relatIioniship.
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authlorit at ive anfd di scipliniary aspect.
"rC. Tile fnagiciai Jiower of the Iesider lin affordiinig pirotectioni and inspir-ing at feeling

of conifidenve.
,d. '1'lie tieed for insitiri rig t roopts xvithi enthusialsil arid rootivatiomi in gettinig the

Job (lone."

The newly authorized Inient a livg-ieiie lectutres niiglm'"t have beenl expected
to begin to cor~rect Somie of tile dletivieticies Ill tile area of leadership. I lowever,
there was considlerable variat ion bet weeii commliands1 Inl tilie ut ilIizat ion of tilie

01 Memio. Co'i W. C'. MeifIinge~r to Mr. IlarveY 11. Buindy. 7 Jim 44. subf :Commennts midsuges

11011, regitnrdhig ;osyebintiafr irobliE'rn o~ccurring Iin basic trailnifig camps. HD 730 Neuropsyclitatry.
'0' Irid.
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lectures. In some instances, both series were being given; in others, no lecture
was given. It was the consensus that too many officers failed to realize their
importance--the necessity for stressing their personal and paternal relation-
ship to their men.

In addition to the factors inherent in the exercise of leadership in training
(amount of the commander's understanding of the individual soldier; degree
of emphasis on the use of fear of being killed, fear of punishment, or competi-
tiveness as motivating forces), there were other factors which were considered
to produce ),sychoneurotic symptoms:

1. D)ifference in the mental capacities of the trainees who are all subjected to
the same course at the same speed;

2. Difference in the physical condition among trainees of different ages;
3. Insufficient consideration that iraining is the trainee's first military

exl)erience, requiring much readjustment, all to be accomplished in a unit of
teniporary structure; and

4. A lack of flexibility in arranging special opportunities for training and
disposition.

Colonel Menninger went on to comment that: 9

S.... In addition, although not mentioned by the reports, an Important psychological
hurdle in training is inherent in the program: to learn to kill and avoid being killed.
This ideology must be closely linked with motivation and tied into the mental hygiene
presentations and the orientation lectures.

It Is the consensus of opinion of most of the psychiatrists that it is the total pressure
of garrison life which acts as the precipitating factor of emotional instability rather
than any specific feature ,f basic training, as such. There is the unanimous opinion, or
nearly so, that "we do increase the already existing psychoneurotic tendencies in certain
individuals." That we do produce psychoneurotic respi,,ises seems certain, although It is
probable that the great majuJrity of these occur in predisposed individuals.

The year 1944 saw articles published by various members of the staff of the
Neuropsychiatry Division, Office of The Surgeon General, reflecting a strong
trend toward prevention as the main aim of military psychiatry. Colonel
Farrell 94 in a paper presented before the Iowa State Medical Society in April,
indicated the importance of the training period as demonstrating the need for
the development of preventive methods. Observing that the incidnce of
neuroses among trainees in training centers is highiest during the third or fourth
week of training, he pointed to the re-ent progress in providing for the mental
hygiene lecture series. In a paper read in May at the Centenary Meeting of
the Anerican Psychiatric Association in Philadelphia, Col. M. J. Falrell, MC,
and Major Appel 95 indicated that preventive measures were being pursued by

" See footnote 91, p. 206.
91 Farrell. M. J. : Developme'nts In military neuropsychliatry. J. Iowa M. Soc. 34: 387-391, Sep

1941.
0 Farrell. M. J., and Appel, J. W. : Current trends In military neuropsychlatry. Am. J. Psychiat.

101: 12-19, Jul 1944.



208 PERSONAL HEALTH MEASURES AND IMMUNIZATION

psychiatrists in three different areas: education, motivation, and environment
as an adviser to commanders with regard to environmental factors of signifi-
cance to mental health. These three areas for preventive activity were defined in
a subsequent paper by Major Appel and Capt. (later Maj.) D. W. Hilger, MC."
As used by these authors, education meant ". . . what is usually thought of as
mental hygiene and actually amounts to the attempt to teach military personnel
what has been learned about human nature from the study of mental disease.
The premise is that this knowledge can be used by individuals for the mainte-
nance of their own mental health and by commanders in their problems of
leadership and morale."

Although the mental hygiene lectures were the foremost example of the
educational endeavor, other measures were being used including the informal
personal orientation of commanders by psychiatrists and the use of various
printed media in acquainting the military with psychiatric principles. In the
field of motivation, the psychiatrist collaborated with the information and
education officer who was charged with responsibility in this operational area.
It was both as a collaborator and adviser that the psychiatrist was active in
the modifi.-ation of environmental factors. Here the psychiatrist's viewpoint
was added to that of the personnel officer, training officer, legal officer, chaplain,
recreation officer, and others who were concerned with the morale of troops.
Final responsibility for the factors crucial to mental health was inevitably that
of command. As an adviser, the psychiatrist could influence these factors in-
directly by contributing toward the commander's understanding of significant
environmental stresses. The role and function ot the psychiatrist as an officer
of p)revention was becoming clearer and better defined in the training situation.

There was a new activity of certain replacement training center psychia-
trists which was briefly referred to by Colonel Menninger in an address before
the American Psychoanalytic Association in May 1944." This was referred to
as the salvage of psychoneurotic patients, either for further Army service or
for return to effective civilian life. In the frame of reference that considers a
complete preventive program to include rehabilitation and disability limitation,
this salvage of men was patently a comprehensive part of a developing preven-
tive psychiatry. Colonel Farrell 9s reported later in the year that the develop-
mental training units, as they were termed, had been successful in the rehabili-
tation of neurotic patients outside of the hospital with a substantial number
performing satisfactory duty after such training.

On 22 January 1944, Colonel Menninger had accompanied Generals Kirk
and Hillman to a preliminary meeting concerning the proposed retraining of

" Appel, J. W., and Hilger, D. W. : Morale and preventive psychiatry. Bull. Menninger Clln. 8:
150-152, Sep 1944.

7 Menninger, W. C. : Psychiatry and the Army. Psychiatry 7: 175-181, May 1944.
Farrell. M. J. : Psychiatry in training centers. Bull. Menninger Clin. 8: 133-135, Sep 1944.
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salvable psychoneurotic soldiers. This meeting was attended by representatives
of the Military Personnel Division, Office of The Adjutant General; the Train-
ing Division, Army Service Forces; and the Office of The Surgeon General.
At successive sessions, plans were formulated for the development of three pilot
retraining centers at the Engineer Replacement Training Center, Fort Belvoir
(Va.), the Quartermaster Replacement Training Center, Camp Lee (Va.), and
the Ordnance Replacement Training Center, Aberdeen Proving Ground (Md.).
It was decided that Camp Lee would be the reception center for all incoming
specially selected salvable troops to be retrained from the Second, Third,
Fourth, and Fifth Service Commands. It was further decided that the initial
distribution of these troops would be carried out by a special group of officers
made up of 1 commanding officer, 2 classification officers, 2 neuropsychiatrists,
2 personnel consultant officers, and a special cadre of enlisted men to assist
them in the examination and special assignment of these troops. It was antici-
pated that this initial classification and allocation would take about 2 weeks.
The entire retraining program was to be set up within the existing organization
of the repiacement training centers selected, to which additional medical-officer
and other persomliel were added. The initial training program was to extend
over a period of 2 months. Those soldiers benefiting by this training were
to be assigned to specified duties within the Army; those failing were to be
separated from the service.

In March 1944 it was considered that the experimental program regarding
the retraining of selected psychoneurotic soldiers was progressing in a very
satisfactory manner. On 15 February, Maj. (later Lt. Col.) William H. Everts,
MC, visited the three replacement training centers where the special retraining
and vocational centers had been established. A battalion of 440 men had been
set up at each center, under the command of selected personnel. Specially as-
signed neuropsychiatrists, under the supervision of the replacement training
center neuropsychiatrist, had been assigned to oversee the neuropsychiatric
aspects. Men assigned to these training battalions, including officers and en-
listed men, were enthusiastic and the commanding generals of the replacement
training centers, being personally interested in the experiment, rendered every
cooperation. In each instance, the commanding officer of the training battalion
was directly responsible to the commanding general."

After the war, General Menninger 1o stated that of the entire experimental
group, 70 percent were made available for limited assignment. An account of
the experiment at Fort Belvoir was reported by Capt. (later Maj.) Stanley L.
Olinick, MC, and 1st Lt. (.ater Capt.) Maurice R. Friend, MC, who referred to

" Semimonthly Rpts, Neuropsychiatry Consultants Div SGO, 1 Jan-31 Jan 1944; 16 Feb-29
Feb 1944. l1D.

.1 Sev footnote 2, p. 171.
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thle entire p~roc~ess as Indirect group therapy. Of those who b~enefited und~er the
regimen tit Fort Belvoir, Captaini ()Iiiick and1( Lieutenant Friend concluded10

The soldiers who benefited in this prvs need n it haiive ilevvli lid insight into their
problemus in order to derive that benefit . No r aire they ti be conisidered ias literally having
"toughed it out . .. learned to live withI their symiptoiiis.- Hather, what happened wits
that the unresolved uemthional drives responsible for the previous liialadjust Iment s wvere
testedi aga inst at firm b~ut toleranat and indlividuatlized reality ;the drives, were then
reintegrated, suiblituated. remnobilized on it higher level.

It must be emphasized also, that this reintegration did nit it ake place sisntutnellusly,
in response to simplle environmental mnanipiulations. Those who have wvorked with thle
men are confident that suitablle wvork assignments, even in conjunct ion with plalemenet
close to) their homles would Iii t a lone have beeni sufictiient. excepit in it very fewv instances.

What wats essential ito the reintegrattive p~rice~ss wats the ex perience of planned group

living.

Colonel Cruivant 1112 wh~o SItggeSte(I that this treatment progrraili might well
be called "milieu therapy," stated that it appeared In 1 941 that such a program
wouldl be effect ive wvith "situationally coniditionied, emotion oially maladljusted or

phIysically sul)-stanldardl soldiers' as at resuilt of his ownvI experiences" with the
sp~ecial training units. The results of the work done in these "1Developmental
Tra~ining Units ( Experlimental)" seemedl to confirmn such hopeful anticipa-
tion."' H~owever, the application of these uniits was never approved for gen-
eral uise because of the dlifficulty in nmaki ng sp~ecial assignments after training
and the cost in terms of trainer personnel.

A brief r~stmiii of the administrative etforts to Inicrease the effectivenes's
of military lps'vchiatrv tipI to and~ includling this period was pubil~ished in 1944
by Colonel 'Menninger. '1' Efforts were being incr'easedl to lpotent iate the ef-
fect I venless, of px'sychiat ry lby the. assignment and utit lization of clinical psychllol-
gists and psychiatric social workers. During the latter part of A pril 1944,
a directive was submitted for puiblication outlining the dutties of clinical psy-
chologists."11 At abouit the same timle, 'Machinle Records D~ivision, Office of
The Adjutant. General, was re(1uested to determine the iiumber' of psychiatric
social woirkers Iin thle Army. A directive pertaining to the use of these prtofes-
sional workeirs, then InI preparat ion, appeared as Wa r D epartmient Circuilar
295, :31 .July 1,44, which outlined the functions of psychiatric social workers
and dlesignatedl themi as critically needed specialists.

This amiplified the previotis authoritative dlescrip~tion of the duties of

p)sychiiatric social workers (Specification Serial Numiber 2033) which had been

141 I intick. 14. L., ando Friend., 'm. it. :t Iimurc grou p t herapy; of iosych 01110rot Ic soldiei*rs. Psychiiat ry
S: 147 153. Maiy 1945.

M 'Cruvaiitt. it. A.:'ragmaitic jsy (hotbleraipy In mili 1tary t raininog centoers. .Amt.J. P'sycbhifit. 103:
622-629, Mlar 1947.

1ý Sonerch ia. 1. FK. Jr. :~ Exjrintoo n un Iotit fo r t it* r-t rain in g of psychotienrotl c soldiers. A.
Research Nerv. & Mont. Dis.. i'rqo. f19144) 25 : 87 9:3, 1 946.

101 Mnnoi ticer. W. C'. :Admwini1strait . iv aspects of non ro; sych itatry tit the A rmty, Bull. Mien i nger
Ciin. 8 129-132, Set1 19144.

11 This wits ginidishied its WD) Cir 271), 1 .nil 44.
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issued in 1943. It, also underlined the importance of these. workers to the
psychiatric p)rogram. The rapidity of expansion of psychiatric facilities had
not allowed for the social worker requirements to be met, notwithstanding the
efforts which had been made to obtain the necessary numbers by means of
classification procedures and the recruiting of women for the positions of
psychiatric social worker and psychiatric assistant. All of these develop-
ments had been aided by the active interest and -advice of Mrs. Elizabeth H.
Ross, the secretary of the War Office of Psychiatric Social Work, a joint
undertaking of the American Association of Psychiatric Social Workers and
the National Committee for Mental Hygiene.

Increasvd demands were lm(ie upon the profession of psychiatric social
work by the rehabilitation program for psychiatric patients at Army hospitals
during the last half of 1944. As a result of a conference between the Chief,
Neuropsychiatry Division, Office of The Surgeon General, and American Red
Cross representatives, a large number of Red Cross social work personnel
were approved for assignment to convalescent hospitals for the needs of psy-
chiatric patients.

At a time when social workers from this source were already at a premium,
a new, heavy request was thus made for such personnel.'06 It was plain that
renewed effort would be necessary to staff psychiatric social workers from
military resources. To facilitate the development of this program, Mrs. Ross
was appointed as consultant to the Neuropsychiatry Division on 21 December
1944. A similar development in clinical psychology had been earlier estab-
lished on 8 June when Lt. Col. Morton Seidenfeld, MSC, Office of The Adjutant
General, was appointed as liaison between the Classification Branch, Office of
The Adjutant General, and the Neuropsychiatry Division, Office of The Sur-
geon General, for the purpose of selection, appointment, and supervision of
clinical psychologists."'

More effort was yet to be expended in bringing the clinical psychologist
and military social workers to the mental hygiene consultation service. A
conference to this end was held on 10 November by Colonel Menninger and
Major Guttmacher with representatives of the Classification Branch, Office of
The Adjutant General, on the problems relating to utilizat.ion of clinical psy-
chologists in mental hygiene consultation services. The rieed for clinical
psychologists and psychiatric social workers was expressed by many psychi-
atrists at the time of the conference held at Aberdeen Proving Ground early in
1945.

The problem of evaluating the effectiveness of the lecture program as
an instrument of the mental hygiene approach to problems of morale was a
difficult one and objective means were never satisfactorily developed. A for-

106 O*Keefe, 1). E. : Development of military psychiatric social work. HD: 700.7.
107 Semimonthly Rpt. Neuropsychiatry Consultants Div SGO, 14-31 Dec 1944. HD: 024.

346336 0O-55----15
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mal examination following tile lecture series was not considered to be an
appropriate method. It was pointed out that the value of the lectures was
expected to be reflected in the mental health, morale, and ol)erational effec-
tiveness of units. However, statistical analysis of certain data might be of
help in approaching the problem objectively. It was suggested that various
rates might be reported as was customary with other medical statistics: i. e.,
rates based upon monthly recordings expressed in terms of the annual rate
per 1,0)Ostrength. It was believed that niiit kWO()L, sick call, conpany pun-
ishment, court-martial, venereal disease, discharges under the provisions of
section VIII, AR 615-360, neuropsychiatric, and hospital admission rates
might each provide useful indexes of the ment.al health of the unit. Interest
in exploring this possibility further was expressed by the Neuropsychiatry
Division: "If it seems advisable to adopt a simple workable reporting system
of these data this office would be very interested in lending any assistance de-
sired in devising the reporting forms and setting up criteria of evaluation so
that the data might be correlated with other existing data related to mental
health." Ios No general reporting system for such data was developed and the
utilization of these indexes was to be a matter of independent action in the
field.

Certain objections to the lecture series were voiced soon after publication
at staff level in Headquarters, Army Service Forces. It was considered that
the lectures were in an area believed to be the responsibility of the morale
services division and the orientation officer. A part of the difficulty, aside from
the acknowledged overlapping of interest with morale services, was in under-
standing the ambiguous phrases personal adjustment and personnel adjust-
ment. These had been selected after objections had been raised to the use of
mental hygiene. It was agreed that although the subject material was pre-
sented in layman terms, the objective of mental health made it a technical
subject which was properly the interest of the psychiatrist. Other objections
were raised regarding: the inclusion of some "strictly orientation material,"

"the statement as to the inadvisability of the indoctrination of hate," and the
sequence of the lectures as presented.10 9

Presenting the lecture series, even where the training program had been
modified to include them, was not without difficulty. At Camp Roberts, Cali-
fornia, Field Artillery Replacement Training Center, the personnel adjustment
lectures were given as 2-hour lectures twice weekly to new groups every 2 weeks,
although it had been suggested that a minimum of 6 hours be used for the
lectures. Variations in educational background (6th grade to college gradu-
ate), in age, and in Army experience and ratings made presentation difficult.

10 Memo. Lt Col W. C. Menninger. MC. to CG AGFE 29 Feb 44, sub: Index of mental health. SG
353.-1.

10o Memo, Col W. C. Menninger. MC. to Chief Prof Serv SGO. 5 Jul 44. sub: Report of conference

on consideration of TB Meds 12 and 21. HD: 730 Neuropsychlatry.
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The psychiatrist reported: "There was criticism that the instruction was above
the level of the group; that some 40 words were used that could not be found
in the average desk dictionary." Attempts which were made to simplify the
nomenclature and to keel) within the educational mean only served to reduce
the scope of the material.1"0

The psychiatrist at Camp Wolters observed that although it was too early
to evaluate the effectiveness of the lecture program, the first three battalions
given the instruction had had comparatively fewer maladjustments. Lie re-
ported that lectures to trainees had not been instituted until September, although
the lectures to the cadre had been started in June. In both instances, the
amount of time was less than that prescribed: two 1-hour lectures per series."'

The changing character of the trainee population of some camps from
inductees to overseas returnees was introducing a new problem: "As you know
the number of redeployed troops is increasing progressively. I feel that our
material for personal adjustment lectures £n keeping with WD [Cir] 48, 1944 is
inadequate. TB MED 21 of 1944 gives us some help but does not seem to get
the job dmne as far as redeployed troops are concerned." 112

On 15 September 1944, Major Guttmacher reported for duty in the Office
of The iýirgeon General. His projected primary duties were to be the super-
vision and coordination of the work done by the psychiatrists in the mental
hygiene consultation services of the training camps, numbering about 40.'
One of his immediate duties was the assumption of responsibility for the prepa-
rations which had been under way for a few months for a meeting which would
bring together all training center psychiatrists for an exchange of experiences
gained in the nearly 3 years since the initial effort at Fort Monmouth. This
meeting was considered necessary to take account of the demands being made
upon psychiatry, the measures instituted to meet the needs of military service,
the changing perspectives of psychiatric practice in the Army, and the require-
ments of the training center psychiatrists to accomplish their part of the
military mission.

To obtain some advance information on these matters, Major Guttmacher
addressed a questionnaire to the chiefs of mental hygiene consultation services,
receiving replies early in December."4 Of 21 camps reported, the largest from
the standpoint of numbers of trainees served was Camp Blanding, Florida, with
approximately 44,000. The smallest was at North Camp Hood with less than
3,000. Eight psychiatrists served training commands with under 10,000

1O0 ,e., footnote 52, p. 189.
W See footnote 52, p. 188.
', Ltr, Capt C. 3. Kurth, ASFTC, Camp Crowder, Mo., to Maj M. S. Guttmacher, GO, 2 Jun 45.

HDO 730 Neuropsychiatry.
'13 Memo, Col W. C. Menninger, MC, to Maj Gen N. T. Kirk, 80, 9 Aug 44, sub: Projects under way

in the Division of Neuropsychlatry. HD: 730.
'I The replies from chiefs of mental hygiene consultation services to questionnaire sent by Major

Guttmacher are filed in HD: 730 Neuropsychiatry.
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trainees; there were 7 replacement training centers with between 10,000 and
20,000 trainees; and 5 had 20,000 trainees and abxove, I psychiatrist (lid not
report the trainee strength at his can)p. With regzard to anticipiated gains or
losses in the new year, 5 expected the trainee strength to diminish, 5 expected
an increase, 8 foresaw no change, I rep)orted his rel)lacement training center
would be closed, and 2 camps (lid not. report with respect to this question.

In reply to a question "D)o you do all the outpatient, psychiatry for the
trainees?" 19 replied in the affirmative, 2 of these indicating that emergencies
were usually seen at the hospital. One shared the work about equally with
the hospital outpatient. clinic (C(amp 1lauche) and another considered that 20
I)ercent of the trainee work was done at the hospital outpatient clinic (Camp
Croft). The training cadre was also served by consultation services except at
the (amnp Plauche installation. The cadre varied proportionately with the
size of the trainee strength from 600 to 7,250.

Most mental hygiene consultation services served no units or installations
other than trainees and cadre, but a few also provided consultation service to
service schools, separate battalions, hospitals, and units temporarily assigned to
the post.

An average monthly caseload varied with tlhe numbers being served from
between 800 and 900 at C(amp Blanding, Florida, to about 60 at Canmp Roberts,
California. All reported seeing old cases except the p)sychiatrist at Camp
Plauche, Louisiana, who saw none. The psychiatrists at Fort, Leonard Wood.
Missouri, Camp Lee. Virginia : Mississippi Ordnance Plant, Flora, Mississippi ,
and North Camp 1i0ood, Texas, were the only ones who reported seeing more old
eases than new.

Only at Camp Blanding and Fort Lewis had a second psychiatrist been
assigned; in addition, a psychiatrist was loaned to the consultation service at
Fort Devens, Massachusetts, by the post Army Service Forces Training Center.
Seven had no commissioned clinical psychologist or personnel consultant, but
two such officers were assigned to Fort Devens and Camp Blanding. Red Cross
workers were assigned to only 7 mental hygiene consultation services. Of those
which had no Red Cross worker, 6 considered such an addition desirable, but
8 did not. Some of the latter qualified their answers by stating that the addition
would be favorably received if the person were a trained psychiatric social
worker; others did not, consider a full-time assignment necessary because of
adequate liaison provide(d by the Red ('ross workers in the hospital or post-
and another had a qualified social worker as an enlisted man which met the
need in his situation.

Increases in staff were considered immediately desirable by 14 of the
psychiatrists. Seven of these believed an additional psychiatrist was needed;
7 thought a commuissioned psychologist was required, sometimes in addition to
the additional psychiatrist and sometimes in lieu of another medical officer.
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Six psyct.iatrists felt, the neeA for enlisted personnel in psychology and social
work.

Criteria for staffing the mental hygiene consultation services had not yet
been established, but in his reply Major August (Camp Blanding, Fla.)
recommended that there be 1 psychiatrist per 11,000 trainees, 1 commissioned
psychologist per 15,000 trainees, and 1 enlisted personnel consultant per 3,000
trainees. He also recommended that an appointment clerk, file clerk, stenog-
raphers, and clerk typists be provided.

The mission of the mental hygiene consultation service was formulated in
December by 1 psychiatrist as follows.: 15

The difficulty, and frequently the impossibility, of attaining significant results through
individual therapy due to the limitations of time and setting is well recognized. If
important therapy is to he accomplished it must be of the prophylactic variety performed
on a mass scale. This has been more and more recognized and the psychiatrist has been
called upon more and more to supply this need through lectures on personal adjustment
in the army given to all trainees, cadre and officers.

If a man appreciates well enough why we fight, and why, specifically, he fights, and
if he believes in the rightness of our cause, he is not likely to become a psychiatric casualty
at a replacement training center. It is to instill and to develop such an attitude that
the consultation service has devoted itself.

Patently, by this time, the mission of the psychiatrist and the mental
hygiene consultation service included the promotion of mental health. How
this objective was accomplished was described by a training center commander
during the same month in the following paragraphs: "I

It would be very presumptuous for me to tell you Training Center Commanders how
to organize or operate the Consultation Branch of your S-1 Section or the duties you
assign to the neuropsychiatrist in that section. Particularly is this true since my organi-
zation is based largely on what I learned from observing the operations of these sections
in other training centers which I visited. I shall confine myself to covering in a few
words some of the good work accomplished by an exceptionally well qualified psychiatric
officer.

First, he is never referred to by his formal designation. Doubtless many men do
not even know that he is a medical officer. He assumes the role of advisor and helper
toward both the patients who may come under his observation and the battery com-
manders whose problem children they are. He has been able to train the classification
personnel who interview incoming trainees so that they are able to spot men who may
possibly have personal problems needing the attention of the battery commander and
the psychiatric officer; that is, he discovers those who may give trouble before trouble
arises. Battery commanders are given their names in confidence so they may be carefully
observed from the beginning. A check-up over a period of months shows that probably
95% of those who are later before the psychiatric officer were spotted at this first inter-
view by the classification section.

Second, he has gained the complete confidence of the battery and battalion com-

manders and they seek his advice and help in handling difficult cases. He has also

",f See footnote 62. p. 191.
"n Exhibit B to Annual Rpt, Neuropsychiatry Consultants Div SGO, FY 1945. HD.
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interested thle first sergen t whit i allo ;v1 1%lkslaIly good juldge's- of then. Incidentally, lie learns
what nonlolunmissiouieil offivers do not know how%% too halndlep menl ind they are weeded out
if proper instruct ion catinitt cliatige t hem. By comhpa risons between batteries of the
numbeir of menc wiie i hve beeti curtred if t heir fa aciedi ills, lie has stwutirel it vomuluetit lye
spirit betwveen tilh- batittry commanders. Iit other wo rds, hit has built up in these battery
votainnmier's aI very' st ron'g interest inl salvag:iing uhistit lxersoiafel and utthildiung up in
thenm a healthy spirit and framne of mind so that, instead of being sorry for themselves
andl wishing they wvere out( of thle Army, tht-y compllete their trinijng with a new pride
anid s-if-voi ildeucet anid wit ii a de~sire tio ,vt out anad take their li~'rt in w inning the war.

Third. hie works very closely with the sunininary court omcier and thle Judge advocate
it) determine the most appiropriate act ion ito lie takeni in cases where offenses have been
co0mmlitted]. I allso Ilse hill to adyvise mie ats to thlt appropriateness oif sentences adjudged
by courts. rhis may take the fortim of at conference lietwoeoen thle JA, psychiatric officer,
andi myself.

In short, this psychiatric officer hats at healthy view toward hIls duties. He has
established very frienidly relations wvith all battery comtmatnders. They believe in and
trust his decisions, and work together too solve thet pers;onal adjustment problemis whichl
arise. He had done this with it minimlum of oiverhead or red taiw.

Two factors had led to the selectioni of Aberdeeni Iroviing (hounld for the
imeetinig of traininlg ceniter psychiatrists, title of whlich was its proximiity to
Washington, D. C. The other reason wvas -because of the fact that its constlta-
hion service is onle of the most otitstand~inig in thle A y7117 Tfhe 40 p)sychia-
trists which were to be assembled wvere a small but signiflicanit fractionl of thle
fifte'ell hun11dred then onl (lilty withl the Arlnl. Tilhe first genleral mieetinig of all1
training center psychiatrists was held oil 8, 9). and 10 Janury 1114;- at the
Ordnance Training C"enter, AIberdeeii Proving (hounld, Marylanld. Iii add~i-
tion to representatives of the Nellropsvch iat rv Conistilt ants D~ivision of the
Surgeon General's Office, Other inltereSted agenicies were relpresenitedl. These
included representatives of the In format ion a nii Eduicationl IDivisiona, Army
Service Forces; a rep~resentative of thle Rleplacemnent. anid School Commltand~.
Army Gromid Fo)rces: relpresenitati yes of thle AdIjutanit Genieral's Office; and
representatives of the Office of the D~irector of Mltr aiiigArmy Service
Forces. The conference p)rovided the first "I opportunity for all training center
p)sychiatrist~s to mneet as a group), exchang~e experiencees, and receive orientation
fromn stafif officials- regarding the reactoion at headquarters level to the methods
being utilized toward solutioni of problems which wvere of mututtal concern.

Subjects pres'ented for disculssion were: the pr'oblemi of sick call, motivation
anid oreientation : returniees nid redeploymnent ; disqualifying neuropsychiatric
standards for tover'seas service: mi'litary forenisic p)sychiatry aid legal responl-
silbility : the r'ole of the consultation service in trahinig: the educational func-
tions of thle conisultatilonl service: the Negro trainee: the roles of the. personnel
conlsultanit, Red Cross soclial wvorker, anld psychiatric social] worker in the con-

1-li r. SG to (CGAI'C Aberdeen. Md.. i :t tow 44. sub: Mleetilag t~f psyeihn trists. 111) :730

Neiirop syv,)ii try.
11Twiý eaiiri Icronferenaces id tratin ing ven te r psyc in tirist s had~ been hldv~. linit thits was tile first

li,'In I ting twlit" 1cl Jill Ietiiat i hy gtente ena stlt attain se rv civs were in tendjed ito be represente id.
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sultation service; relationship of the consultation service to other medical of-
ficers; and the use of testing agents. Discussion was freely engaged in and
conclusions of a diverse character were reached which were important to
psychiatric applications in the military situation.

Of the several subjects discussed, some were of particular interest to the
training center psychiatrists alone, others were of general psychiatric interest.
Recurrent throughout the discussion was evidence of crystallizing opinion as
to the role and function of the training center psychiatrist, his relationship to
command, his liaison with other members of the training command staff, his
relationship with other medical officers and units, his own contribution to the
individual soldier and to groups, and the utilization of psychologists and social
workers in joint effort. The significance of the services performed by the train-
ing center psychiatrists was expressed by Brig. Gen. Herbert J. Lawes, Com-
manding General of the Army Service Forces Training Center at Aberdeen
Proving Ground; Brig. Gen. Arthur Trudeau, Assistant Director of Military
Training, Army Service Forces, and Colonel Menninger. The importance of
a focus upon the needs of the group was emphasized at the outset of the meeting.
In the same vein, in deciding upon a priority among the various functions of
the mental hygiene consultation service, it was considered that prevention
should be first and foremost. On these points, Generals Lawes and Trudeau
and Colonel Menninger were clear.

In his prepared lecture, Maj. Gen. Ralph M. Pennell, Commanding Gen-
eral, Field Artillery Replacement Training Center, Fort Sill, Oklahoma, made
the following pertinent remarks: 119

In the first place, medical and psychological personnel must be ever conscious of the
fact that in the Army it is as important to think of the morale of the men of the total
command as it is of the welfare of the particular individual referred because of personal
difficulty. This should be remembered when making recommendations for individual
men. Perhaps this is suggesting that medical and psychological personnel apply their
skills in an unusual way. But as staff officers in the Army. it should be remembered
that the primary mission of the Army is the building, training, and deployment of our
Armed Forces in such a way as to defeat the national enemies and safeguard the nation.
The Army insists that all possible be done for those who stumble or fall by the wayside
in the dislocations which accompany rapid mobilization-but not at the expense of the
primary mission.

In the sceond place, in dealing with unadjusted personnel, the impression should not
be conveyed too readily to them that there is an easy way out of the Army by admitting
to personality difficulties. I have seen certain questionnaires used by Consultation
Services which make me wonder whether we are trying to cure the soldier or give him an
opportunity to put down in writing all of his troubles-real or imag.ined-and so get out
of the Army. The latter is an easy job for him to accomplish if our questionnaires suggest
a variety of troubles he might report.

In the third place, Consultation Service officers have an opportunity in their various
interviews of men to obtain an insight into and an understanding of many general camp

:•0See footnote 116, p. 215.
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situations. I am not suggesting that these officers violate any of their professional obliga-
tions to specific men by making public, material which is given to them in confidence.
I am saying. however, that when nmatters of sufficient general importance are revealed
that affect the total command, they should be brought to the attention of the reslonsible
personnel. In this way, remedial action can be accomplished.

In the fourth place, Consultation Service personnel should consider the continuous
education and training of commissioned anti noncommissioned training officers as a part
of their mission. It is sometimes ipssible through such training to prevent occurrence
of maladjustment among the men. In a command, where the officers and noncommissioned
officers are untutored, ninny more problems may be generated than can be handled by the
limited number of officers available in the Consultation Service.

In the discussion following General Pennell's paper, the gradual shift in
emphasis from the treatment of the individual toward prevention was recapitu-
lated. The experiences of combat psychiatrists had contributed an under-
standing of the importance of motivation, leadership, and proper assignment
to be nearly equivalent with mental stability in the matter of preserving mental
health. The psychiatrist had been afforded the opportunity to become effective
in prevention through his position as adviser to staff officers. In his report of
the conference, Major Guttnmacher gave the chief conclusions reached during
the conference as follows: 12o

Motivation plays a vital role in determining mental health. Insufficient realization
by the average soldier of the degree to which he and his family were threatened by the
enemy has been a basic cause for the high incidence of psychiatric disorders among
military personnel. Attempts to develop healthy attitudes toward the war have been
relatively ineffective. It is the responsibility of the psychiatrist to point out the medical
importance of this problem and lend full support to the I. & E. [Information and
Education] Division and the command in its solution.

Whereas the treatment and disposition of individuals suffering from psychiatric
disorders must be continued, it is evident that the chief military value of a training center
psychiatrist can be in the prevention of psychiatric disorders. The factors which deter-
mine mental health of military personnel such as motivation, leadership, training, job
classification and assignment are functions of command. In these matters the psychiatrist
can function only as an advisor to the command. In order to carry out this mission, it
woull be necessary for him to act as a staff officer. At the present time, limitation of
assisting personnel barely permits the psychiatrist time to handle his heavy case load
of treatment and disposition. Assumption of duties in regard to prevention must be
gradual and depend upon the feasibility of adding further trained personnel to the
consultation staff.

These two nmain points had been expressed by Major Kraines 121 shortly
after the meeting, at which time he stated his belief that half of the training
center psychiatrists' time. should be spent in the field studying the attitudes of
officers and men: informally educating officers and noncommissioned officers;
discussing with officers the development of group spirit and the fostering of an

12 Rpt. MaJ M. S. Guttmacier, sub: Meeting of consultation service psychiatrists held at Aber-
deen Proving Grounds. January 8-10, 1945. SG: 337 (Aberdeen Pvg OdiN, 1945.

121 Ltr. Maj S. H. Kraines. MC, to Maj M. S. Guttmacher, SGO, 16 Jan 45. HD: 730 Neuro-
psychiatry.
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aggressive attitude; advising officers in the handling of incorrigibles in their
units; and seeing sick call reporters at the unit dispensaries. From this activity,
then, a basis would be laid for recommending remedial measures. The role of
the psychiatrist in the prevention of psychiatric disorders was published in
War Department Circular 81, 13 March 1945. The scope of his field of activity
was stated in a paragraph on utilization and prevention. After clearly stating
that the responsibility for preventive psychiatry was one for command; and,
further, that the majority of factors which determine the mental health of
personnel were responsive to command action, the text of the circular continued:

S.... The psychiatrist acts as adviser to the command. In training centers or in
Army divisions as a member of the division surgeon's staff, he is to be regarded as
having a staff function in advising the command on policies and procedures which
affect mental health and morale. In certain divisions and in some commands there
appear to be excellent morale and splendid acconmlishment which are In part due to
an ideal relationship between the psychiatrist, the surgeon, and the responsible officers
of the commander. It is the responsibility of the psychiatrist to be alert to the situa-
tional factors which are precipitating psychiatric disorders and to recommend the
measures necessary to alleviate or remove these factors. He should survey the training
program from a psychiatric viewpoint, advise concerning schedules, the method of
conditioning troops to battle situations, and adjustment to extremes in climate. He
should pay close attention to such matters as the furlough policy and the handling of
AWOL cases. Through collaboration with the personnel classification officer he should
be able to prevent many psychiatric disorders by bringing a medical viewpoint to bear
in the job assignment problems. He should be alert to evidence that troop., are ap-
proaching the limit of their endurance and in need of rest. Equally, he should be alert
to untoward effect of boredom from excessive idleness. He should advise other agencies
which are important to the morale and mental health of the troops: the information and
education officer, the chaplain, the Red Cross, and the special services officer.

Preventive Psychiatry Phase

The continuing demands of military circumstances had forced adoption of
new policies with regard to utilization of manpower. As new policies were
instituted, new methods were developed; as the new methods were applied, new
problems were faced and solutions sought; as new solutions were proffered, new
military roles were defined. Commanders, confronted with the difficult prob-
lems attendant on the requirements of a tremendous mobilization of military
manpower, learned how to utilize effectively the skills of these three professions
in a manner and to a degree never before realized in military psychiatry. As
commanders found new significance and meaning in their relationship to psy-
chiatry, psychiatrists also found new responsibility and perspective of con-
siderable importance as a result of the wartime experience.

One of the important. developments in military psychiatry came about as
a result of an increased awareness that the needs of the group were of as great
a concern for the military psychiatrist as were the needs of the individual
patient. Preventive psychiatry had come to be the designation for that branch
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of ntilitarY psylch jat ry wlit cli wvas concernted withi the evalunation of tite atti-
tudes of men and thle effects of environtmenttal stresses andl supports ait play
upon thent. It was concernted wvithi providing- countsel and advice onl measures

requtired1 it tite preventitie effort, together with the reasonls wyparticular
ineasiires were indicated. 'ihis was nmilit ary psychliatry onl a ýfirm, positive
basisq. It. mtade its cont rihutitio to tite itillitarv coittinni~ty lin constructive
terutls. It hielped lidin ividuals to finid a measure of sm-coess antd s~atisfaction in finl
occupation tha.'t wits for ttta11Nv soldiers reluctantly assumied and difficult.
It htelp~edI 'ommttand(ers andt stAT ofif lers iii the Appra1'1isal of men, the selection of
h-aders. a11 filtliv tnt itti ti, of i l idviditals of " idel v diftier ing qualities attd ex-

perience. It assisted lin tilte maintenance of mtorale, and p~romnotionl of mental
Ilta It h aitti treated indliv idualIs before serious react ion patterns were firmly
establ isited. It. wvas a social p~sych i at ry far remnoved front thle eairlier practice Of
rigIdly excl udintg and elimintiat ing ally %N.lto mligh~t. potenitially have an emo-
tional disorder. It was a p~sychiatry which took seriolts note of its responsi-
bilities to the Individual patient and( to thle Com1n11III)nity of whlich both tile
fitli1il vpscitrs antd thle miniividual1 soldier were mnemtbers. This was
a departure front tlte traditional role of tlte Civilian psychtiatrist : it was a
definite advance fronm the tradlitiontal apphlication of psychiatry ]in the military
service. To i ltldicate t Itis broad scope. t ite terit preventtivye psychi iat ry sAeemed
most app~ropriate to many' of tltose wlto were engaged in these activities.

Publication in June 194.5 of the technical builletin. 'I'l MED 156, onl the
Conisulttat ion serv ice, providedI an official referencee to thle f unction, organization,
and procedure in training center mtental hyvgiene clinics. These units, which
prior to World War 11 htad no minl itary counterpart, were nlow firmly estab-
lished as important resoutrces to coitmnand. Ini internal organ izat ion, they
were similar to civiliani conjititnilty mtental hyvgiene clintics;: in external rela-
tiotsht ips t heyN we(re opera tedl as t 1w local mtientalI Itygiene unit for a circuni-

scribed conmmunityv of minilit ary p~ersonmnel. Thius htad been overcome a prin-
ctjpal obstacle :11t thte developmient of prevenitive psychiatry: the lack of a func-
tional uinit for bringing psvcltiatrists into intimate relationship with the

pr1oblemis of tr~ainees and training cadre. Now psychiatry in World WVar 11
htadl produced litt tilte t ra in i ttg sett inig an organiizat ion which wvould facilitate
the broader applicat ion of psctarctheory andl practice. Apropos of this,
Ietiika u ha-Jus recent lv stated titat i inprovenientt of health follows whten "theory
Itnatuires tItto op~erat ing prtwed tire. wlteit plans becomte people at. work."
Th'lese steps had been taken by trainting center psychiatry.

The chief aimi of the psychiatrist, clinical psychologist. and psychiatric
social worker as a teami was (leclaredl to be prevent ion of miental disorder as a
contribution towvard thle uiltitmiate objective of itaximuun conservation of mtail-

1:2 Lien kit i. 1'. V. :Locwal men Liital heath iwrvlvesi. Ann ~ t. Am Avad 1oit. & social Se. 286 : 116- 125.
Mar 1953.
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power. The relatively high incidence of psychiatric disorders during training
had made prevention ili this setting a problem of primary imlportance. In the
accomplishment of the preventive program, the staff of the mental hygiene
consultation service utilized psychiatric doctrine and methods to assist in the
solution of problems which are the responsibility of command: morale, leader-
ship, and motivation; basic loyalty ,nd group identification- discipline and
justice, training and satisfying occupational experieiice. From the foregoing
list, it is apparent that psychiatrists and the ancillary professional l)erso-inel
were not, and could not be, sole advisers in any of these areas. Actually, to be
most effective in the prevention of psychiatric disorders, the staff of the mental
hygiene consultation service had to work as an integral tinit of the training
command and maintain a close working liaison between mental hygiene consul-
tatiott service personnel and other concerned officers of the training staff.

It is clear from the foregoing that the scope of the military psychiatrist's
job goeF far beyond the usual kind of civilian practice in which one may have
become expert by long clinical experience. The way in which the psychiatrist
became proficient in this was outlined by General Menninger: 123

The psychiatrist . . . had to know the Army and its mission ; he had to be able to
idevitify himself closely with the Army; he had to reorient from his interest in treating
one person to the prevention of mental ill health in groups.; he had to attempt to apply
the best of hi.s psychiatric knowledge to the soeial situation in which he worked ...

S.... His work specificall) required him to know the structure of the Army and the
methods that were used in the Army. He hld to know the point of view of the men In the
Army, what they were experiencing, what they were expe.cted to do, how they felt about
it, and the prevalent emotional stresses as well as the available emotional supports.
Furthermore. he had to identify with the Army it the extent of believing in it. wanting
to contribute constructively to it. and feeling of sensze of pride in being a part of It.

The forging of effective relationships with other staff officers was essential
for the psychiatrist's professional growth in military psychiatry. Therefore,
perhaps the first important step to be taken was for the psychiatrist to realize
that other staff officers were also concerned with the same basic problems as
confronted him. The approaches of other staff officers to problems of motiva-
tion, utilization, morale, and leadership were from backgrounds which were at
considerable variance with that of the psychiatrist. For the psychiatrist, then,
to make a significant contributionl he had to be clearly understood, both in
terms of his evaluation of a given problpm and his recommendations toward
its solution. Because. of difficulties in common understanding, resulting from
varying backgrounds, it was necessary for the psychiatrist to be able to explain
his concepts in terms which were readily understood by people unfamiliar with
psychiatric terminology. The education of staff officers was facilitated by use
of expressions which were readily understood by them. The reserve which was
encountered in the application of psychiatric principles was often dissipated

J3 Sep footlnote 2, p. 171.
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when it became clear that the problems were mutual ones and that they were
more profitably approached as joint ventures with the psychiatrists contributing
a fair share.

As in civilian life, psychiatrists encountered resistance to psychiatry among
military personnel because of fear of, aversion for, or misconceptions regarding
individuals who required psychiatric assistance. Such reactions were best
dealt with by the continual familiarization of key personnel with the nature of
emotional illness. The tendency to ostracize the psychiatric patient by means
of punitive dispositions had to be handled by a consistently interpretative ap-
proach. In this the psychiatrist who could welcome constructive criticism of
his own services was more effective than the psychiatrist who could not. For
if he reacted to criticism with hypersensitivity, he tended to isolate himself
from the military community, distinctly diminishing his effectiveness as the
leader of the mental hygiene consultation service. Such isolation failed to
promote the mutual understanding which was absolutely necessary for the
military psychiatrist to serve effectively the organization , ) which he was
assigned. The ability to provide satisfactory professional services to other
members of the training staff was commensurate with mutual understanding of
each other's role.

Of all the training cadre, the psychiatrist's relationship to the company
commander was of primary importance. His was the direct responsibility for
the individual soldier. How well he exercised his command was a potent factor
in maintaining morale and promoting mental health. To assist him with diffi-
cult individual problems, conferences were held at which psychiatrist and com-
pany commander could discuss possible solutions. Colonel Cruvant character-
ized the intelligent line officer as a "bulwark" in the "early recognition,
prophylaxis, prevention and prompt elimination of the psychiatrically unfit." 24
In relation to the company commander, it was important that no confusion
arise between medical function and command responsibility in the disposition
of the administratively unfit soldier. In his relationship to the company com-
mander, the psychiatrist was active at the basic level of prevention by promot-
ing mental health. His advice to the company commander was for general
application to help prevent a decline in morale and increase in neuropsychiatric
disability. The lecture program to cadre and trainees was also directed at
the promotion of mental health.

In addition to the level of prevention represented by promotion of mental
health, other functions in prevention at other levels were practiced: specific
preventive measures based on etiology; early diagnosis and treatment; limita-
tion of disability; and rehabilitation.

Specific preventive measures within the strict sense of the term are not
generally considered to be applicable to most psychiatric disorders-the etiology

'?A See footnote 102, p. 210.
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of many conditions being so characteristically multiple factor in type. How-
ever, in the military service, psychiatric disability had a distinct relationship
to morale and the latter to leadership. Therefore, when the environment of
the soldier was affected by policies set forth by command, these became factors
that, were considered as supports or stresses for the mental health of the indi-
vidual soldier and, in a sense, factors of etiologic significance in the matter of
psychiatric disability. Policies which were not cognizant of certain needs of
the individual often acted as stresses which tended to estrange the soldier from
his group. On the other hand, policies which were important to the preserva-
tion of mental health and the maintenance of morale were those which provided
incentive, stimulated motivation, inculcated responsibility, and developed a
sense of duty. Clearly, the psychiatrist in training centers had to be sensitive
to policies, procedures, and environmental factors which acted adversely on
morale and precipitated psychiatric disorders. When warranted, he recom-
mended measures necessary to alleviate or remove stress factors. To function
adequately in this capacity, the psychiatrist had to evaluate the total man-
environment complex in light of the main objective: to make the soldier well-
trained, properly informed, mission-oriented, and group-identified so that he
would be more apt to be effective and to take satisfaction in his military life.
Valuable policies and practices were those which enhanced the individual's
,elf-esteem and considered him as a person when important matters concerning
him were at issue. Insofar as these policies were modified in response to
psychiatric evaluation and recommendation, the measures were, indeed, specific
preventive ones.

When promotion of mental health and specific preventive measures of the
order indicated above were insufficient, the trainee experienced symptoms which
brought him to medical attention. Nearly always when this occurred, some
degree of psychiatric disability was present. In such cases the aim of the
preventive program shifted toward early diagnosis and treatment. Here, the
dispensary surgeon was important in the preventive approach.

A good working liaison between the psychiatrist and dispensary surgeon
was essential in the proper management of trainees in whom early symptoms
of maladjustment were often referrable to various organic systems of the body.
Apprehension in response to such symptoms often led the trainee to believe
that he had heart disease, gastrointestinal disease, or other physical disorders.
The proper management of the trainee required a point of view by the medical
officer and psychiatrist of considerable importance to process of adjustment
by the trainee. Every individual who presented a diagnosable symptom com-
plex or personality disorder was not necessarily to be recommended for separa-
tion from the service; nor was hospitalization to be recommended for all who
presented diagnosable conditions. Rather, maximum efforts were to be made
to help the individual make a satisfactory adjustment in the training situations.
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Ini accoinplishing this, it was inpIortaIIt for an appropriate physical examination
to be made, including, of couirse, all examillat ion of tile organie systeln referred
to. A perfunctory or 'areless examination only exaggerated an already present
anxiety, making subsequent management more (lifficult. When a well-conducted
exanination disclosed no physical disease, it was best for the soldier to be
promptly so informed. If his anxiety persisted, the medical officer would
interpret the soldier's symptonis as manifestations of a common response to the
stress of training. Along with such an interpretation, reassurance was given
by the medical officer that notwithstanding certain common difficulties encoun-
tered in training, most mnemi were able to make the adjustment. Sometimes
trainees were encouraged to discuss their problems and symptoms with friends
because it was reas;suring for some to learn that others had experienced similar
disturbances or were carrying on effectively in spite of symptoms. Emphasis
was placed upon exerting maximum effort in spite of defects as contrasted to
the focusing of attention upon defects. This approach had the salutary effect
of diminishing the tendency of the trainee to utilize symptoms or defects for
purposes of primary or secondary gain. It was found that such management
during the early period of adjustment of training allowed trainees soon to
become asyinptonmatic, no longer requiring the medical officer's reassuring
support. Cases of maladjustment which did not respond satisfactorily to the
efforts of the company officer or dispensary surgeon were afforded a first echelon
type of psychiatric treatment at the mental hygiene consultation service where
similarly oriented treatment was offered. Thus, the trainee was seen early in
the development of his symptoms, evaluated with regard to the training situa-
tion and the individual's p)otential, and afforded treatment which was
appropriate to both.

Yet another level of preventive effort was practiced in the important matter
of occupation. When definite disab)ility was present of a type, which by reclassi-
fication or reassignment would result in productive service rather than total loss
of the individual to the military service, the result was limitation of disability.
Efforts at utilizing the mentally retarded and emotionally unstable were clearly
directed toward this end. In solution of such problems, good liaison with the
classification and assignment section was of most importance. In this area,
the psychologist was often of most value as liaison between the mental hygiene
consultation service and the personnel division.

Finally, rehabilitation as a measure of a complete preventive program
was carried out at several training centers on an exl)erimental basis with the
mm mental hygiene consultation service staff participating. With this type of
"milieu therapy" organized effort at all levels of prevention of psychiatric
disability was engaged in and all the elements of a comprehensive program
of preventive psychiatry were established in the training center. This develop-
nient had taken place in units which in almost every instance were a part of
the training center command.
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The mental hygiene consultation service as an integral part of the training
division had developled as a result of a recognized need for professional services
at this echelon. The advantages of this close relationshi1) were several. For
example, it haot been found that when similar facilities were provided as part
of a hospital outpatient servico ae effectiveness of the mental hygiene consul-
tation service in support of tiue training mission was considerably diminished.
This was the result. of a combination of factors having to do with the reaction
of the referred enlisted l)ersonnel and the reaction of referring staff officers.
An enlisted man tended to react to being sent to the hospital clinic in such a
way as to undermine further his already weakened motivation for performing
duty. He reacted as though it had been indicated to him that he was too sick
to continue on duty. Furthermore, he lost identification with the mission of
his organization. At the same time, unit commanders reflected much the
same point of view in other ways. It was a common belief that. the. men should
be sent to such a facility only when the commander was convinced that the
men were not worth any further effort expended toward making them into
soldiers. It was also feared that. if members of the. hosl)ital staff did not fully
understand the nature of referrals from the training organization, an easy exit
from the difficulties of the adjustment period might be offered the trainee.
It was found that when the mental hygiene consultation service was in the
training area, and outl)atient care provided in that setting, the suggestion of
escape via the hospital was much diminished. Company and battalion com-
manders as well as other staff officers of the training division came to view
the activities of the mental hygiene consultation service as being not in oppo-
sition to, but, rather, in concert with their own efforts.

Assignment of the mental hygiene consultation service personnel to the
training command was important to establishing the esprit de corps so im-
portant to the maximum effectiveness of the team. It provided the mental
hygiene consultation service personnel with strong incentive to become identi-
fied with the training command and its objectives. Furthermore, personnel of
the training command more freely requested the help of the mental hygiene
consultation service staff when it was part of the same command than when the
services were supplied as part of the hospital service.

As a corollary to these observations, the optimum location of the mental
hygiene consultation service was in a building in close proximity to the head-
quarters of the training center. The numerous necessary staff associations of
the mental hygiene consultation service personnel with other staff and command
agencies required the p)hysical location of the clinic in the headquarters area.
Because of the community of interests with the classification and assignment
section in so many of the cases referred to the mental hygiene consultation
service, it was most conveniently situated near that unit. The training center
psychiatrist also had to maintain a close working relationship with officers in
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S-1, S-3, unit dispensaries, various companies, office of the post surgeon, office
of the judge advocate, office of information and education, and the office of the
chaplain. All of these important associations were best maintained by a central
location so that frequent visits between staff officers could be conveniently
arranged for collaborative effort.

Inversely, the effectiv-eness of the mental hygiene consultation service was
considered definitely limited by its location in the hospital area or as part of the
hospital outpatient service. Thus, at Fort Francis E. Warren, Wyoming, in
June 1945, of 501 new cases seen, only 9 were referrals from company command-
ers and the type of service was narrowly restricted : 125

The Consultation Service continues to he burdened with a large dispositional load
which limits the time available for ail adequate treatment program. Preventive psychia-
try is almost nonexistent, the psychiatrist of the Consultation Service having had an
opportunity to lnake only two mental hygiene talks in a period of five months. In dis-

cussing this matter, the Post Surgeon and . . . Executive Officer of the ASF Training

Center, explained that the MT'P schedule is so crowded that to date it has been impossible
to find time for such mental hygiene lectures.

Too close a relationship to the hospital tended to minimize the number of
valuable contacts made between staff members of the mental hygiene consulta-
tion service and the other officers of the training command. The mission of the
mental hygiene consultation service in providing psychiatric services was
adapted to the training mission of the organization which it served. This frame
of reference tended to be obscured both to the medical personnel and training
cadre, when the mental hygiene consultation service was physically placed in
the hospital or hospital area. When this occurred, the professional services
became less frequently sought by the training cadre and less appropriately
given.

The Chief of the Mental Hygiene Consultation Service at Camp Crowder
was assigned to the station hospital. The post, surgeon, who was also the
commanding officer of the hospital, believed all medical personnel should be
directly responsible to him. The commanding general of the training center,
however, thought it desirable for the training center psychiatrist to be assigned
to him and this was in accord with the recommendation made from the Surgeon
General's Office.

Still another example of difficulties in relation to the hospital staff associa-
tion is disclosed by the psychiatrist's remarks concerning affairs at Camp
Claiborne where acceptance by the training staff had also lagged: "2

The situation at this camp is rather difficult. I am assigned to the hospital and

operate under the Jurisdiction of the neuropsychiatric ward. The functions of a con-

- Ltr, Lt Col J. H. Greist. Consultant in Neuropsychiatry, 7th SvC. to Surg 7th SvC, 7 Aug 45,
sub: Report of inspection of consultation service, Fort Francis E. Warren, Wyoming . . . 2 and 3
July 45. HD: 730 Neuropsychiatry.

12 Ltr, Maj S. H. Kraines. (lamp Claiborne, La., to Col W. C. Menninger. 12 Aug 1945. HD:
730 Neuropsychlatry.
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sultation servive are new to the hiispital and difitiult ftir thet•it itt ae't. T1'iTe training
eotumand also is aiverse to )i iVit it's tfsutl a tc misi ut a •lt itin servie. ...

In September 1945. the Eighth Service Coninland iieuropsychilatric con-
sultant visited (Camlp ('laiborne, Lotiisiana. As a result of his visit, lie reported:
"This Mental HIygiene ('linic is unique in that its p)sychiatrist is assi gnid to the
neuropsychiatriw section of the Station IHospital. Heretofore such units have
been independent of a station hospital. The present arrangement does widen
the scope of hospital activities but is of no particular advantage to the Mental
Hygiene Clinic." 12-- The situation, unsatisfactory as it was at Camp Claiborne,
had, nevertheless, improved over the earlier character of service offered at this
post. Before establishment of the clinic as subordinate to the hosl)ital service,
it had been under the direction of a nonmedical officer. This unit was then
entitled the "Personnel and Separation Branch, Military Personnel Division."
The name suggests the strong emphasis plaved upon the administrative character
of the mission assigned by local authority. This is clearly indicated by the post
regulation describing the Personnel and Separation Branch. Although the
general scope of a mental hygiene consultation service was included in outlining
the functions of this unit, far greater emphasis had been placed upon the pro-
cedures to facilitate the separation front the service of men who were to be
discharged administratively.

In situations in which the mental hygiene consultation service was not
overburdened by disposition p)roblemns, or too closely identified with the hospi-
tal mission, the preventive mission was furthered. Of the effective ways to
approach prevention, the modification of attitudes, a traditional technique of
mental hygiene, had been best developed in most instances. However, some
efforts were made toward a statistical basis for preventive measures. Such
studies were of two types: the continuing type of study of a particular problem
to establish trends, and the brief studies of special problems when required.
The former group included studies in which the mental hygiene consultation
service regularly procured data on unit AWOL rates, unit, incidence of venereal
disease, and unit sick call rates. These rates were believed to indicate the
presence of problems related to morale an(d leadership. When A )VOL, venereal
disease, and sick call rates were low, it was interpreted that supporting factors
were effective or that stress was minimal. When such rates were high, further
study was deemed necessary to elucidate the significant factors resl)onsible so
that recommendations could be formulated.

The psychiatrist at Camp Wolters attempted to evaluate the morale of
the training company, first by mneasutring the productivity of each company,
and later by figuring weekly sick call rates and transfers:

1- Ltr. Lt Col P. C. Talkington. ftt C0 Sta Hosp. Can,) ('laihorne. La.. 24 Sep 45. sub: Report of
neuropsychlatric eonsultant's visit to station iospitni. Camp CIallorne. Louisiana. HD: 730.

Ltr. Maj R. C. Hunt to CG IRTC. ('amp Wolters. Tex.. 7 May 45, sub: Report of consultation
service for the month of April 1945. 1114: 730$ Neuropsythiatry.

341:3331) O- - 35 -....-10
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An effort was made to work up statistics and charts on production efficiency of the
company level. No honest statistical basis could be found and the project was abandoned.
The men eventually lost have usually been in two or more different organizations before
final failure, so that it Is Impossible to determine which organization should receive the
discredit, and the number transferred as training deficients and the numbers pending at
the end of cycle are much larger than the losses.

Because this study was a failure, weekly sick call rates and transfers were
charted. It was suggested that morale level would be reflected by the degree
that men would strive for hospitalization and emergency furloughs.

Questions were raised with respect to the reliability of this type of index
to morale: 123

The relationship between morale and sick-cali rate is by no means consistent;
we have all seen occasional units with low morale and low sick-call, perhaps because
artificial and repressive measures are used to hold down sick-calls. This illustrates the
necessity of watching all possible morale indicators, Including gossip and one's intuitive
feelings about a group which shows nothing wrong statistically.

The use of repressive measures to keel) indicators of poor morale from re-
flecting such circumstances was considered by another observer to warrant
another index as a validating check against the incorrect mxox ale indices: "It
is a pity that the number of courts-martial is not published for each RTC and
the average number of years in the sentences. This would give an opportunity
for a comparative study on the means with which RTC's try to maintain
mnorale." 130

Two factors may have adversely affected the development of a statistical-
epidemiologic approach to preventive psychiatry in the training centers,
although an interest in this methodology was being manifested with regard to
comi-.at psychiatry. One of these was the loss of personnel at local installations
as a result of personnel surveys. The result of such economy measures was to
place greater burden upon the psychiatrist for detailed administrative matters
connected with the operation of the consultation service. Another result was
that such cuts did not allow assignment of additional required professional
personnel to free the psychiatrist from strictly clinical responsibilities so that
an effective preventive program could be developed. The effects of such
measures were being felt shortly after the Aberdeen conference.

The second major factor in the failure to develop further the epidemiologic
apl)lroach to pireventive p)sychiatry may have been the beginning of demobiliza-
tion when numerous training centers were scheduled to close beginning late in
1945 and continuing into 1946. Most training center psychiatrists became con-
cerned with the problems of demobilization rather than the maximum utiliza-
tion of manpower or the cause and prevention of psychiatric disabilities in

'U' See tootnote 63. p. 191.
'so Ltr, ('apt K. R. Elssler, IRTC, Camp Fannin, Tax., to Maj M. S. Guttmacher, 800, 18 Jul 45.

HI): 730 Neuropsychlatry.
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the training situation. It was an understandable shift in interest which the
nation at large shared following cessation of hostilities and promise of peace.

SUMMARY

One may define prevent ive psychiatry as that particular branch of medicine
wh;ch studies disorders of intellect, emotions, and behavior in relation to the
group as well as to the individual. Not. merely concerned with individual ill
health, it is also actively interested in the maintenance of the physical, mental,
and social well-being of the man-environment complex. In the military serv-
ice, preventive psychiatry had become concerned with stresses affecting groups
of soldiers, and the supports which could be provided for the group. To obtain
the kind of information needed for his counseling role in matters of mental
health, it had been necessary for the military psychiatrist, to utilize methods
whichl were applicable to groups. Thus he studied the incidence and prevalence
of a disorder, employing data related to these factors in the evaluation of
etiology and construction of a program of prevention.

The ovolution of preventive psychiatry was not a goal envisioned at the
outset ot World War 1I by most psychiatrists. Indeed, the meaning and use
of the word -prev'eut ion- in militoiry psychiatry had unudergone great change.
It had generally implied that psychiatric casualties were to be prevented by
judicious examination at induction stations, applying standards that excluded
the potential casualty. This had been current opinion among well-informed
military and civilian psychiatrists alike: prevention and screening were con-
sidered to be practically synonymous. This view appeared to be consistent
with the basic mission of the Army Medical Department in preserving and
maintaining the fighting strength. It was based upon the ideal hope that the
elimination of potential casualties before exposure to the stresses of military
service would constitute a valuable contribution to the forging of a dependable
arm for war. It was also foreseen that fewer pensioners for combat-incurred
neuropsychiatric disabilities would result during World War II than had been
the experience in the previous world conflict.

However hopeful men had been initially of the potential effectiveness of
this means, the application of screening technique had left much to be desired.
The psychiatric casualty was not eliminated, in spite of generally high rates
of rejection at induction stations. Prevention of psychiatric casualties had
not been achieved by the application of screening devices and classification
practices; on the contrary, large numbers of men had been excluded or elimi-
nated from contributing to the military effort. It can be fairly stated that
these failures opened the way to developments which culminated in the estab-
lishment of a psychiatric prevention of a vastly different order than foreseen
at the beginning of the war. With utilization of manpower a vexingly com-
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plicated, as well as stipreIiely important, matter, psychiatry had to develop
techniques which were distinct n(xiifications of the diagnostic and prognostic
skills that had been so confidently relied upon.

Most military psychiatrists in the training centers were trained to. or
acquainted with, the l)sychodynaflhic concept, of etiology for psychiatric dis-
orders. The psychiatrist, acquainted with dynamic factors in etiology, pos-
sesse(l an attitude of scientific receptiveness which permitted observations to be
made regarding the adjustment ir'cess among trainees. In this frame of
reference, a psychiatric disorder was viewed as the symptomatic expression of
a reaction to stressful inner conflict between the forces of an impulse to gain
satisfaction and deterring forces against that end. The imposed deterring
forces could be internal (conscience) or external (s(oial). In the training
circumstances, the latter tended to overshadow the former. The resulting
struggle could be completely unconscious, completely cons;cious, or. perhaps,
but vaguely perceived, with manii festations as synimptoms or as ab)errant behavior.
This conflictual state could be affected by environmental factors acting as indi-
vidual stresses or sul)ports. The dynamically oriented psychiatrist became
more and more concerned with environmental factors and found new avenues
of approach to the evaluation and treatment of these conditions.

The soldier entered the military service with a whole set of experiences
which conditioned his adjustive processes. lie might enter into immediate and
overt conflict with the new authority or group. On the other hand, a latent
conflict might become activated and he expressed symbolically as a behavior
disorder or a symptomatic emotional reaction. The internal conflict, between
forces thus might be a symbolic representation of an actual conflict in external
reality. When the internal struggle was severe, symptoms emerged in various
ways as a, manifestation of the conflict between forces. It was at this point that
the psychiatrist was frequently called upon for his services as a clinician because
of the effects of these manifestations. Because the first requirement of the
psychiatrist was for his clinical services, much effort was bent in the direction of
extending such services to the individual. However, it was soon perceived that
although individual factors were of significance, the l)erspective was often
changed by an understanding of group factors. The entire mian-environment
coml)lex had to be considered so that individual biologic and cultural factors
could be evaluated in terms of tile soldier and his group). Treatment was based
upon such an evaluation and preventive techniques were directed with focus
11pon the group.

The clinician's role in the study of the individual patient is the traditional
one from which e)ideemiologic stu(lies have originated and was the foundation
upon which a design for prevention was b)ased. In his role as the physician to
the ill individual, questions emerged which had significance for the group to
which the patient belonged. In the mental hygiene consultation service the
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psychiatrist was in the advantageous position of being both psychiatrist to the
individual soldier and adviser to the coniniander on inatters affecting the mental
health of the group. In the first instance he was afforded the opportunity of
studying individual cases, drawing conclusions and formulating plans. In the
second instance, lie was in a position to l)resent his observations, formulations,
and conclusions to the commander directly for consideration and action.

This dual role forced a clarification of the differences between the preven-
tive and clinical roles in military ps*chiatry. The aim of both is to interfere
with syml)toin formation; however, one of the principal differences between
the clinical psychiatrist and the preventive psychiatrist is in the unit of study.
The former is concerned with the individlual who seeks help for himself or has
been referred for assistance: the latter is concerned with essentially the same
phenomena as they affect the group.

Symptonis could be alleviated by mnetho(ls directed toward modification
of stress or support factors. If the stress to be diminishe(d was an inner dynamic
factor, or, if the support to be augmented was an individual resource, the
methods used were a modified formn of psychotherapy. On the other hand, if
the modifiable stress or support was a quality of the individual's surroundings,
the methods were those of environmental manipulation. Preventive psychiatry
aimed both at. the early amelioration of symptoms in the individual by the
modification of individual etiologic factors, as well as at the p)revention of the
development of the same disorders by group studies and group measures.

From the foregoing, it will be seen that steps in the historical development
of mental hygiene were rapidly retraced in the establishment of a preventive
psychiatry in the military service. This psychiatrist, armed with a holistic
approach to the patient's problems, came to see these in terms of disorders
arising in the unit analogous to the family, and subject to modification by meas-
ures focused at the group. The use of an individual prophylactic guide for
each soldier was issued in the form of lectures and pamphlets applied in groups.
The broad implications for the group, in addition to the individual soldier's
adjustment problem, had been acknowledged amd was being met by appropriate
preventive measures.

The close of the war found training center psychiatrists engaged in a pre-
ventive program which was largely carried on by means of attitude condition-
ing and staff advisory functions. The increased utilization of psychiatric
social workers and clinical psychologists had contributed significantly to this
program. Preventive psychiatry based upon a statistical epidemiology ap-
peared to be on the threshold of development. Since psychiatric disorders had
important sociologic, psychologic, and somatic components, they were poten-
tially amenable to study by epidemiologic methods. Epidemiologic methods,
applied to the problems of psychiatry, might have provided a basis for recom-
mending preventive measures and establishment of a body of preventive psy-
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chiatric principles. Although not trained to be an epidemiologist, the psychia-
trist was familiar with manifestations of contending dynamic forces within
the individual; therefore, the epidemiologic concept of mass disease as a mani-
festation of contending forces between host and environment would not have
been an unfamiliar frame of reference. Similarly, multiple causation of
disease as an epidemiologic principle would be familiar to psychiatrists trained
to consider multiple factors in the determination of symptom formation. As
modern epidemiology utilizes the contributions of various allied disciplines, so
also (lid military psychiatry, in that the psychiatric team studied the soldier in
relation to his fellows and environment, employing the professional viewpoints
of the psychologist and the social worker. Although the way appeared to be
opening for the development of an epidemiologic approach, the efforts in this
area were preliminary in nature.
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NONBATTLE INJURY

The Wartime Problem
During World War II every 5th notification of the death of a member of

the United States Army sent to American families was caused by nonbattle
trauma, and every 20th was due to disease. In the past the problem of disease
was more important than that of nonbattle trauma, but due to modern advances
in prevention and treatment of infections there has been a relative change
in position especially when mortality is used as the index. The effect of epi-
demics of infectious disease which rendered whole armies ineffective has been
well documented in history. The relative importance of mortality from disease
and nonbattle trauma in wars in which the United States has participated, and
for which data are available, is presented in Chart 1.

In the Mexican War, 1846 to 1848, there were 28 deaths due to disease for
each death due to nonbattle trauma. In the Civil War (Union Troops), the
ratio was 9 to 1: Spanish-American War, 16 to 1; World War I, 12 to 1. In
World War II the ratio was reversed for the first time with nonbattle injury
deaths exceeding disease deaths. During this war there were 4 deaths from
nonbattle injury to every death from disease. There were 61,640 deaths due
to nonbattle injury, a rate of 2.40 per thousand per annum for the period
December 1941 through 1945. For the same period, there were 15,779 deaths
due to disease, a rate of 0.61 per thousand per annum. Thus, with death as
the measure, one of the important mass health problems of a modern army is
nonbattle injury.

The Peacetime Situation
Nonbattle injury, as well as disease, is present during periods of peace as

well as war, and therefore is not a problem peculiar to war, although many
times modified by operations in the field. Battle trauma, on the other hand, is

*Professor of Preventive Medicine and Epidemiology, Harvard University School of Public
Health, Boston, Massachusetts. Formerly Colonel, MC, AUS.

233



284, 1'EIIONAI, 1E'ALT1 34EASIHES ANSI) IMMUTNIZATION

120112

EJDISEASE
EUNONBATTLE INJURY
~JBATTLE

100- 100

80 80

60 60

40 - 40

20- 20

MXCN'VLSFANISH WORLD WORL 0
WAR WAR AMERICAN WAR WAR

(NORTH) WAR 1 1

Chart 1. United States Army death rates in various wrars. (I)seJth rate per 1,000 per
annum.) Considerable tin-certainty surrounds the exact numnber of (lea ths from broad-
cause groups during sotne of the early trars. This chart does not purport to he official
as to the precise tvtlue8, but does represent the general lerel of relative magnitudes of
these. values.
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like a point or common source epidemic, being limited by definition to the
period of conflict. A comparison of death rates for the years 1900 through
1945 is presented in Table 10. For many years, deaths from disease exceeded
those for injury: after World War I the differences were never irreat. In
1922 the rates were even, and in 1925, 1932, 1936, and 1938 the nonbattle injury
rates were higher. Beginning in 1940, the trends changed sharply, with non-
battle injury regularly exceeding deaths from disease, and by a considerable
margin.

TABLE 10. DEATH RATES PER 1,000 PER ANNUM, DISEASE AND NONFIATTLE INJURY,

TOTAL UNITED STATES ARMY, 1900-45

Nonbattle Year DiseaseNonbattleYerDiE-ase injury injury

1900 ------------------ 15.79 6. 95 1923 ---------------- 2.01 1.90
1901 ------------------ 9.58 4.36 1924- - ------------- 1.94 1 89
1902 ------------------ 12.78 2.71 1925 ------------------ 1.77 1.99
1903 ------------------ 7.02 2.28 1926 ------------------ 2. 27 1.67
1904 --------------- 4. 05 3.73 1927 ------------------ 2.35 1.65
1905 ------------------ 3. 73 2. 86 1928 ------------------- 2. 30 1.80
1906 ------------------ 3. 77 2.76 1929 ------------------ 2.29 2.05
1907 ------------------ 3.57 2. 14 1930 ------------------ 2.08 1.81
1908 ------------------ 3.63 2.59 1931 ------------------ 2.47 2. 13
1909 ------------------ 3.28 1 1.81 1932 ------------------ 2. 11 2. 15
1910 ------------------ 2.50 1.86 1933 ------------------ 2. 11 2. 10
1911 ------------------ 2.70 2.05 1934 ------------------ 2.04 1.99
1912 ------------------ 2.47 2.30 1935 ------------------ 2.09 1.75
1913 ------------------ 2.60 2.55 1936 ------------------ 2.00 2.03
1914 ------------------ 2.35 2.05 1937 ------------------ 1.87 1.61
1915 ------------------ 2.53 1.92 1938 ------------------ 1.54 1.71
1916__ 2.71 2.48 1939 ------------------ 1.55 1.50
1917 ------------------ 4.91 1.22 1940 ------------------ 1.04 1.76
1918 ------------------ 18.81 1.39 1941 -------------------. 60 1.58
1919 ------------------ 7.61 1.34 1942 ------------------ .68 2.08
1920 ------------------ 4.67 2.24 1943 ------------------ .58 2.26
1921 ------------------ 2. 24 2.02 1944 ------------------ .55 2.45
1922 ------------------ 2.28 2.28 1945 ------------------ . 62 2.47

Source: Annual reports of The Surgeon General and "Army Battle Casualties and Nonbattle Deaths in World War
II," Final Report, 7 December 41-31 December 46, AGO.

Civilian Accidental Trauma
The problem of accidental trauma has also shown increasing magnitude in

the civilian population of the United States. In 1910, accidents ranked sixth
as a cause of death,' and in 1945, this cause of death was fourth. Considering

SMortality Statistics 1910. Washington, Government Printing Office, 1913.
2 Vital Statistics. Special Reports 26, No. 1, USPHS, FSA, 4 Apr 47.
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age and sex distributions of the two populations, accidental trauma has even
more sigificance under civilian conditions than for the Army. In 1945, the
leading cause of civilian deaths for the age group 1 to 24 years was accidents,

and accidents ranked second for ages 25 to 45 years. The Metropolitan Life
Insurance data for insured populations reveal a greater incidence of accidents
in the male population.3 These facts are important, because the majority of
the Army population is male and of these age groups.

Classification of Army Casualties

ARMY REGULATIONS

An understanding of the classification of military casualties is essential to
evaluation of accidental trauma. The definitions of terms that follow are from
Army Regulations (AR) 40-1080, 28 August 1945:

A battle casualty is a trauniatism (wound or injury) which is incurred as a direct

result of enemy action during combat or otherwise, or is sustained while Immediately
engaged in, going to, or returning from a combat mission. It does not include traumatisms

occurring on purely training flights or missions. Psychiatric cases occurring in combat

will not be reported as battle casualties.
The term "injury" will include traumatisms other than those defined as "battle

casualty." (The term "traumatism" refers to morbid conditions due to external causes.

It includes acute poisoning except food poisoning, the results of exposure to beat, cold,

and light as well as various types of wounds.)
All cases other than those due to inj, ry or battle casualty will be classed as "disease."

Included among the disease cases will be patients suffering from reactions to medication

other than acute poisoning, patients admitted for the sequela of an injury incurred prior

to entering service, and patients readmitted for the results of a traumatism (battle or

nonbattle) incurred during service.

The classification in most instances is obvious but in others is arbitrary.

Trenchfoot, although sustained in battle, is classified as a nonbattle injury.

Also, when an individual is admitted with both a disease and an injury, the

classification is according to the more serious condition at time of initial ad-

mission. When an individual with battle wound and disease or injury is ad-

mitted, he is classed as a battle casualty. The three major groups are well

defined by regulations, but the subdivisions of nonbattle injury are not well

distinguished.

A CLASSIFICATION OF NONBATTLE INJURY

Since Army regulations make no provision for the separation of the various

kinds of trauma included under nonbattle injury, and since this study is pri-

marily concerned with accidental trauma, an arbitrary division has been made,

recognizing three broad subgroups. Chart 2 shows this in schematic arrange-

3 Fatal accidents and the venturesome male. Statist. Bull. Metrop. Life Insur. Co. 30: 6-7,

Mar 1949.
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ment. Nonbattle injuries are divided into: accidental trauma, intentional
trauma, and climatic trauma. Climatic trauma includes cold injury of all
gradations from chilblains to frostbite, trenchfoot, and immersion foot. The
class also includes trauma due to heat, a result evidenced in heat exhaustion or
heat stroke. Intentional trauma includes homicide, suicide, and self-inflicted
wounds. This leaves the group of accidental traumatic conditions resulting
from automobile and aircraft accidents, burns, drowning, and other sources.
The purpose of this arrangement is to make possible a specific and separate
analysis of accidental trauma. In some instances, a particular case is found
difficult to classify according to this scheme.

NONBATTLE INJURY

THERMAL (CLIMATE) ACCIDENTAL INTENTIONAL

"* HOT 0 VEHICULAR e SUICIDE

"* COLD 0 AIRCRAFT e HOMICIDE

a DROWNING e SELF-INFLICTED

o FIREARMS and 9 ETC.

EXPLOSIVES

a BURNS

9 ATHLETICS

* FALLS

* ETC.

Chart 2. Schematic arrangcment of classification of n-onbattle injury.

HISTORY OF ACCIDENTS AND ACCIDENT
PREVENTION IN MILITARY PRACTICE

American Revolutionary War
Accidents have been a factor in military operations of the United States

Army since earliest days. The first Army regulations drafted by Major General
von Steuben in 1780 stated that surgeons would remain with their regiments on
the march as well as in camp so that in case of sudden accidents they would
be at hand to apply the proper remedy. There are no officially recorded statistics
on nonbattle injury during the Revolutionary War, but James Thacher, a
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surgeon, gives a stimulating account of medi'al problems in his Military Journal
during the American Revolutionary War front 1775 to 1783.' An entry under
date of September 1776 states that "a soldier had the imprudence to seize a
rattlesnake by its tail, the reptile threw its head back and struck its fangs into
the 1mn's hand." ()n 10 March 1782 he added, -A singular incident occurred
in the Sixth Regiment to-day. Two soldiers were eating soup together, and
one forbid the other eating any more, as lie did not desist, his conirade gave him
a blow with his fist on the side of his head, on which he fell to the ground and
instantly expired. On close examination, I could discover no bruise or injury
which could enable me to ac'count satisfactorily for his deatli." This author also
intermingles pertinent medical observations among his ma nv vivid accounts of
duels, brawls, and scal pings.

Nineteenth Century and the
Twentieth Century to 1930

During the 19th centm-ry, accidental trauma continued to take its toll. It
was commonly interpreted as being caused by events beyond control, that
happened desl)ite all foresight andl expectation. Since accidents were considered
inevitable, little attention was given to the question of l)revention. The
strongest efforts were made in attempting to solve the mysteries of unknown
fevers and consumn)tive disease. The l)erfect ion of the mnlicroscol)e and Pasteur's
work at the end of the century brought tile infectious diseases into clearer focus.

During the first l)art of the 20th century, until World War 1. there was
scarcely mention of accidental trauma in the annual reports of The Surgeon
General, although during that time a gradual narrowing of the gap between
the death rates for disease and mlonlattle injury was inm1der way, as seen in
Table 10. There is nothing to indicate that the problem of accidents was given
much attention in World War I , again in all probability because of the rela-
tively greater importance of disease control.

During the years of the 19"20 's the recognition of the iml)ortance of non-
battle injury became evident. In the Report of The Surgeon General, ". S.
Army, 1932, there is a )paragraphi on the increase in relative importance of
injuries as a (ause of death, stating:

It is a)lparent . . . that external or violent canses were by far the miiost important
cause of death in the Army in 1931. Thus they caused 46 prreent of all fatalities ...
During the early pwriod 1 1752-19011, deaths from external causes were only 11 pwrcent

of the total ones as compared with 50 percent during the last 10 years [1922-1931 ...
Fatalities from autonmobiles, airpflanes. etc.. are largely responsible for the greater relative
increase in deaths from violent causes.

41rhaichr. JanmR: A Mlitary TJournal during thle . nwrlean Revolutionary War from 1775 to
17S13. Roston. 1923.
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Accident Activities of the Medical
Department, 1930 to World War 1I

In the late 1930's a need for m~ore (Ietaile(I evaluiationl of the problemis was
generally appreciated. A reportinig systeml was developedl which was (lesignted
to evaluate death, defect, anid disability from accidenital injury. It included
inforniation onl disability di-scharges, days lost, anl analysis of the place of the
accident., and whether it occurredl on duty or leave. It also had ani analysis of
fault and of influence of alcohol. The collection of inforinat ioni was started in
1938. Data for 1939 were tabulated inl the next annuial relport and it was stated
that the 1938 figures were similar. D~eath, defect, and disability attributed to
leading cause-, of accidental trauima were as 1)resenited in Table 11. With the
onset of mnobilizationi ini 1941), the strength of the Army increased materially.
The special reporting system for accidenits was no longer considIeredI feasible.
The 1941 Annual Report of The Sturgeon Gleneral dlid not p~resent the detailed
figures for the year of 1940.

TABLE 11. ACCIDENTAL. INJI-RY* IN THE TOTAL UNITED STATEs. ARMY, BY CAusATIVE
Ac.ENT, 1939

Admissions Deaths Disability discharge, Days lost Avrg
Causative agent - ______-- __ _ __

Nbe Pecn ubrPNumber uerPrnt\b Prcent adnsis-
ofttlof total Nu br of total N umber of total sion

Total ----------- 20, 215 100.0 214 100.0 124 100. 0 1389. 084 100. 0 19
Motor vehicles9 -- 1 1845 9. 1 97 45. 3 I 48 :38. 7 167, 028 17. 2 :36
Aircraft ------------ 1:38 .7 .16 16.8. 1 .8 3,252 .8 24
Athletics------4, 621 22. 9 5 23 14 11.3 82, 250 121. 1 18
Falls ----------- :2,596 i12.8 8 :3. 7 14., 11.3 60,560 115.6 2:3
Fighting --------- 1,091 5. 4 ---- 0 3 2. 4 20, 368 5.2~ 19
Firearis ---------- 240 1.2 6 2. 8 7 5.6 7,512 1.9 I 31
Drowning --- - 22 11 22 10.3 - --- 0 1 ---- 0 0
All others-----9,662 47. 8 I 40 18.8 :37 29.9 1 148, 114 38.2 15

*Excludes cases of homicide and suicide.

Source: Annual Report of The Surgeon General, U~. S. Army, 1I40

The 1940 Annual Report of The Surgeon- General, at the end of the analysis
of data on accidental trauima miade the following statement:

These, tables give rather dletailled informiation as- to the causative agent, show wherein
the fault lay in tiany cages, and serve, as sources of dlata to indicate the most fruitful
fields of accident prevention. However, it should be remetmheretd that there is no evidence
here as to the particular combination of circunistance~s which brouglit about the causation
of the injuries. It is emiphasized thaft this information can be obtained only by a
detailed study of each case, antd that such studies by unit commaniders and medical
officers can do miuch in the prevention of injuries-.
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Col. Samuel Adanis Cohenl, M( C, imiade the followingt statemlenit ill all
article in The Military Surgeon, Novenibem' 1940:5 " In view of the numerical
increase of its personnel and the broadening of the Army's miechanlization, thle
problemn of accidenits t herefore luoinises to assiinie increasing magnitudl~e." Ile
advocated a safety officer at every large post who would know the existing con-
(litionls ait the particular post and be responsible for reducing the Incidence of
accidents. He outlinedi the role of thle mnedical officer' inl the accident prIevent~ionl
program as follows:

It cannot he overemphasized. however, that thet problien of a~ccidlents and accident
prevention should he the direct concern of the inedical officer. Since he is the guardian
of the health of the personnel, he shotild be the predominant influence ini the prop~hylaxis
of accidents.

The medical officer should explore all factors that may lead to accidents and make
appropriate recommendations for elinilnating themn or decreasing their frequency. The
gratifying experiences of the medical officer's successful efforts to stamplh (ut many diseases
and reduce the hicidence of other diseases should be an added incentive for him to do
likewise with accidents.

Another contribution was made just before the beginning of hostilities,
by Maj. M. H1. Fimieberg, MC , who miade a sui-vey of the seriouis accidents
resulting from the maneuvers by the First Unit~ed States Army in October and
November 1941 with the object of suggesting methods for their prevention. Onl
the basis of 1,S20 cases stuadied. Major Fineberg, made the following recomt-
mendations to lessen the number of accidents occurrinig during maneuvers:I

1. Unit conmmanders and all officers having charge of troops shou1ld familiarize
themselves with the most commnon causes of accidents and make definite plans for their
prevention.

2. Soldiers should be given caireful instruct ion in getting on and off trucks. Greater
caution should also be exercised to keep men from falling out tif moving vehicles.

3. More careful and imore thorough training of dIrivers should he attempted. Also,
more frequent chang~ing of drivers who are exhausted or wvho are on the point of falling
asleep should be effected.

4. Soldiers should be instructed to w~alk on the p~roper side of the road, and to rest
and sieep in places where a vehicle is not likely to strike themn.

5. IDrivers should not suddenly start vehicles which have been standing for a long
time without first looking around and undlerneathm the vehicle.

ti. Irregularities of the terrainI inl thme vamp site aind objects over which they might
stumble in the dark should he poninted out to the soldiers..

7. An attempt should be inade to guardl agan1st braniches striking the eyes.
8. Soldiers should be instructed in time proper method of lighting and caring, for

gasoline stoves and~ in the proper miethod of handling gasoline.
9. Soldiers shouldi he caution~ed against letting amumunit ion. even suppo~Msedlly blank

ammunition, get close to the fire.

11Cohien. S.A.:Accidents In the Army anid their preven tion. Mil. surgeon 87 :434--443, Nov 1940).
a FIneberg. Al. 11. Ai survey of thie nevidents resulting fromt Army maneumvers withI revornmenda-

tions for their prevention. Mll. Surgeon 91 : 75-81, Jul 1942.
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10. Players participating in sports should be more adequately protected and more
carefully supervised.

11. More care should be taken to prevent objects from falling on soldiers.
12. Pights and brawls might be lessened by better discipline with specific reference to

drinking and gambling.
13. Soldiers should be instructed in the proper method of lifting heavy objects.
14. Inexperienced soldiers should be given pointers on how to use an axe.
15. Rings should not be worn by soldiers on maneuvers.

ACCIDENT PREVENTION DURING WORLD WAR II

General Policy
Prior to the mobilization for war, safety activities were carried on with

varying emphasis by several of the supply services as a part of plant protection.
The Ordnance Department had a special safety section for problems related
to explosives, and cooperation was maintained with the Corps of Engineers in
building new powder and loading plants. This was an important move in
the direction of prevention. The major emphasis in plant protection was
devoted to fire, espionage, and sabotage. However, after 7 D)ecember 1941
accident prevention was stressed more strongly and considerable attention was
given to the conservation of manpower. At that time the problem of concen-
tration of effort was considered. Procurement of war material was considered
of prime importance and safety efforts were turned in that direction rather than
on troop activities.

In March 1942, the Plant Protection Division, Office of Under Secretary of
War, was transferred to the Provost Marshal General's Office, and combined
with the Emergency Operations Division to form the Internal Securit'v Divi-
sion. This placed the policy making responsibilities in the hands of The
Provost Marshal General.

Reorganization of the Army (War D)epartment General Orders 35, 1942),
resulted in changing corps areas to service commands and transferred adminis-
trative functions from the procurement services to the service commands. In-
ternal security and accident prevention were included in this transfer, and
technical services were given certain responsibilities. The Chemical Warfare
Service and Ordnance Department were given the responsibilities for con-
tinuing protection of field installations and facilities and manufacturing, stor-
ing, a* processing explosives and allied substances. Since the Chief Signal
Office imartermaster General, and Surgeon General procured only inert items,
they were assigned no responsibility for continuing protection.

Army Service Forces Safety Program
The Services of Supply Safety Program (later the Army Service Forces

Safety Program) was established on 31 August 1942.1 The policies and pro-

SS0O Cir 55, 31 Aug 42.
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cedures which had governed accident prevention in tile Internal Security Pro-
gram were greatly expanded. The loss of valuable. manpower, and the result-
ing costly delays in war production, were cogent reasons for a comprehensive
and aggressive accident prevention program in all plants and facilities vital to
the war effort. ('oordination between numerous governmental and private
agencies engaged in various phases of accident prevention was stressed. Pri-
mary responsibility was given to the commanding officer of a Government-
operated p)lant or facility and to the owner and operator of a privately operated
plant or facility. The Provost Marshal General was charged with tile prepara-
tion of general policies: supervision over accident prevention activities within
the Services of Supply: and coordination in Washington with the I)epartment
of Labor, Bureau of Mines, War Production Board, Office of Civilian Defense,
War Manpower Comnission, the Navy I)epartment, and numerous voluntary
organizations including the National Safety (Council, National Conservation
Bureau, and National Bureau for Industrial Protection. The responsibilities
of the Chief of Ordnance, Chief of Chemical Warfare Service, Chief of Trans-
portation, and Chief of Engineers were outlined, but no mention of The Stir-
geon General was made.

In December 1942, the War 1)epartment Safety Council was organized.,
It consisted of representatives of the technical services and staff divisions of
the Army Service Forces, the Army Air Forces, and the Navy. The officer in
charge of occupational medicine ilatters in the Preventive Medicine Service,
Office of The Surgeon General, United States Army, was designated to represent
the Medical I)epartment on that council. This council met once a month for
discussion of War D)epartment safety problems. In addition, annual meetings
were held and were attended by representatives of civilian safety organizations.

Because of high adnmission rates for nonbattle injury in the United States,
the scope of the safety prograni turned from production workers to military
personnel. The first accident frequency rel)orts had been tabulated in January
1943 and covered l)rivate l)lants. Reporting injuries of military l)ersonnel was
established late in 1944 by adapting the morbidity rel)orts program of The
Surgeon General? The accident rate of soldiers on furlough, leave, or pass
was considered high, and in June 1944 War Department Pamphlet 21-10
"Private Drool) has Missed the War" was published for distribution. In the
fall of 1944 a War D)epartment general safety manual, TM 12-350, was pub-
lished. There is no mention that the Medical D)epartment had any part in the
l)rep)aration of this manual. Also in the fall of 1944, a bimonthly publication,
"Safety Information," was started. Five issues were published before it was
discontinued.

SMemo. Chief of Staff, US Army. for PIMG. 5 Dec 42. sub: War Department Safety Council.
HD: 322.

SWD Cir 438, 14 Nov 44.
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In February 1944, an advisory board on fire and accident prevention was
established in the Office of the Uinder Secretary of War.', Membership in-
Cluded the Ussistant Provost Marshal General as chairman; the Director, Con-
trol Division, Army Service Forces; and the Air Provost Marshal. There
were 2 additional members to serve in matters concerning fire prevention and 2
additional members on matters concerning safety measures. The Director of
the Occupational Health D)ivision, Preventive Medicine Service, Office of The
Surgeon General, was 1 of the members representing safety. One of the func-
tions of the board was to report quarterly to the. Under Secretary of War
providing factual data as to important trends of fire and accidents, both in
actual number and as related to exposure, making necessary recommendations
where other agencies of the War I)epartment had previously refused or neglected
to take action.

In September 1945, a revision of the accident reporting system and a
restatement of policy was published." The Provost Marshal General was given
the responsibility for the collection and analysis of accident statistics for Army
Service and Ground Forces, the coordinated safety activities with appropriate
governmental and p)rivate agencies, and with The Surgeon General, Director
of Military Training, and Director of Personnel. The Surgeon General was
given the responsibility of: (1) assisting The Provost Marshal General and
Director of Military Training in determination of doctrine and in preparation
of texts, manuals, and other aids for safety training of military personnel, and
(2) coordinating with the Army Safety Program, his program for control and
reduction of occupational diseases.

The new reporting system went into effect 1 November 1945 so that direct
responsibility for collecting information on accidents now rested with The
Provost Marshal General. One new "Report of Injury" form for use in record-
ing accidental injuries to all types of personnel, and three new forms for sum-
marizing accident frequency, causal data at posts and service commands, and
technical services were provided. All accident data were to be routed through
safety personnel of each echelon to The Provost Marshal General. In October
1945, the War D)epartment Safety Council was abolished, as was the Fire and
Accident Advisory Board.'2 The Army Safety Program participated in
National Safety Congresses of 1942, 1943, and 1944. Among the speakers at
these conferences was The Surgeon General of the Army.

Occupational Health Division,
Preventive Medicine Service

The Occupational Health D)ivision of the Preventive Medicine Service of
the Surgeon General's Office developed the occupational health program which

'o WD Memo W850-44, 8 Feb 44.
n ASF Cir 360, 25 Sep 45.
12 WD Cir 305, 5 Oct 45.

34633.6 0-55----17
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was carried throughout the war. In -,-.iuary 1944, the director of the Occu-
pational Health Division recommended that a program of accident prevention
be established for military persoinel becatuse of the high admission rate in
Army hospitals for nonbattle injuries. lie cited the value of such a program
in industry and suggested to the Chief, Preventive Medicine Service, that an
accident prevention division be established. This was not approved by The
Surgeon General because accident prevention was not considered as a primary
function of the Surgeon General's Office although its importance was recog-
nized, and cool)eration with other agencies continued. The Occupational
Health Division assisted in the prep)aration of War Department Circular 252,
20 June 1944, sponsored by the Office of The Surgeon General. This circular
gave directions by which medical officers in the field would prepare reports in all
cases of accidental injury to military personnel, to be used by accident preven-
tion officers.

The activities of the Occupational Health Division, Preventive Medicine
Service, Office of The Surgeon General, endeavored to l)romote high standards
of industrial medicine. The replacement examinations contributed to the
accident prevention program by listing the number of individuals being placed
on jobs beyond their p)hysical capacities. A worker with defective vi.sion, if
placed on a job requiring perfect, vision, would be likely to have accidents. The
control of environmental factors such as toxic dusts, noise, and illumination
may also be contributing factors in accidents. A worker may be partially
overcome by some toxic fumes and p)erform his activities in such an abnormal
manner as to receive an accidental injury. Such contributions are difficult to
evaluate from statistics because of the many variables involved, but should be
considere4 as an essential part of the overall program of accident l)revention.

Activities Overseas

IMPORTANCE OF THE PROBLEM

A comparison of nonbattle injury death rates and admission rates for
troops stationed overseas and in continental United States reveals that both
the admission rates and the death rates were much higher overseas (('harts
3 and 4). In many theaters active accident p)revention campaigns were devel-
oped and in most instances the surgeon p)rovided l an analysis of the situation
from medical records, as reporting of accidents overseas through the Army
Safetyv Program" was not i mstittited mutil after the war. There were also many
special studies on automobile accidents, poisoning, and burns. Additional
studies were macie on cold anrd heat trauma, suicides, and self-inflicted wounds,
but under the scheme of ('hart 2 these conditions have been separated from
accidental trauma and will be covered in other portions of the history.
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Chart 3. United ~States nonluittic ivjury death. rates, per 1,000 per annum, continental
United States aind orerseas, 1.940-45. 7These are preliminary data based on statistical
health reports.

In the European theater the theater surgeon had the responsibility of
collecting statistical information onl nonbattle injuries and presenting it to
the provost marshal of the theater. 13  The Preventive Medicine Division, Office
of The (Chief Surgeon, European Theater of Operations, prepared extensive
analyses of nonbattle injuries for 1942, 1943, and the first half of 1944, the
period immediately preceding continental operations. Because the major prob-
lems of trenchfoot and typhus control required the maximum utilization of
tile staff oil thle Conitinient, detailedl analyses for the continental period were not
made; but general features of accidents and injuries were abstracted and de-
tailed studies made of specific problems. In 1943 a special study of automobile
accidents was made.

12 Gordon, J. E. :A history of preventive medicine in the European Theater of Operations, U. S.
Army, 1941-1945. HD: 314.7-1.
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Chart f. United Statex .hirmy nIonb(ttIh inIju.ry uditi tionlx to hospita1 anid lquirtcrx,

per 1,000 pcr annl.it. by month, continental I aited States• antd or'ersens. Theal aIr pr(e-
lintlmry data ba.(,(d on •ain pie tobildatims of intdiridlal inedieql r('cordy.

Because of the imnportalnce of nonbattle injuries as a source of noneffective-
ness in the Southwest Pac.ific in 1944, an investigation was made under the
direction of a specially trained Sanitary Corps officer."4 The Surgeon, Head-
quarters, Mediterranean Theater of Operations, brought to the attention of the
thealter staff in 1944 the extent of the manpower loss resulting from injuries,
and a safety conimittee was formed which developed a safety program.' 5 The
Army Service Forces Monthly Progress Report, Section 7, "Health," dated
31 July 1944 stated:

Because of the hinportaine of nonbattle injury as a source of noneffectiveness, there
has long been evident ii need for an adequate and effective control pr'ograin, both in the
(Continental U. S. and overseas. During 19-43 nonhattle injuries overseas caused a loss of
almost four million mani-days ind hattlie injuries a loss of perhaps half this amount. The
loss of time from nonbattle injuries is in large part ireventable by means of a suitable
control program.

14 ETMr), SWPA, Jun 1944. HI): :51).

15 Final Rpt, Prev Med Off, (Off of Surg NAT(OU'SA, 2 Nov 45. i11).
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DEATHS

Nonbattle injuries were responsible for 32,914 deaths overseas, a rate of
3.06 per thousand per annum, compared with 27,140 deaths in the United States,
a rate of 1.84 per 1,000 per annum for the period 1942-45 (Table 12).

An analysis of deaths in the South Pacific area 1 September 1942 to 31
August 1944 revealed deaths from battle causes as 2,588, nonbattle casualties
765, disease 166, suicides 51, and cause undetermined 12.11 The survey in the
Southwest Pacific revealed during the year of 1943: 11

Killed in action --------------------------------------- 930
Nonbattle casualty ------------------------------------- 574
Disease ---------------------------------------------- 152
Died of wounds ---------------------------------------- 94

During the period October 1944 to June 1945, inclusive, there were more deaths
in the European theater due to a single agent, alcohol poisoning (178), than
to acute communicable disease (162).18

: ETMD, SOPAC Base Comd, 16 Nov 44. HD: 350.05.
See footnote 14. p. 246.
See lootnote 13. p. 245.

TABLE 12. DEAATHS DUE TO NONBATTLE INJURIES IN THE UNITED STATES ARMY, BY

THEATER OF ADMISSION AND YEAR OF DEATH, 1942-45

Preliminary Data Based on Tabulations of Individual Medical Records

Total

Theater 1942-45 1942 1943 1944 1945

Number

Total Army -------------------------- 60, 054 6, 751 15, 561 19, 053 18, 689
United States --------------------- 27, 140 4, 850 9, 764 8,211 4,315
Overseas I ------------------------- 32, 914 1,901 5, 797 10, 842 14, 374

North America 2 - - - - - - - - - - - - - - - - 1,493 359 622 297 215
Latin America ------------------ 1,587 385 509 487 206
Europe ---------------------- 12, 484 199 779 4, 058 7,448
Mediterranean 3 --------------- 5,644 149 1, 915 2, 277 1,303
Middle East -------------------- 538 22 174 256 86
China, Burma, India ------------ 2, 525 73 285 1,021 1, 146
Pacific Ocean Areas ------------ 8 348 866 } 431
Southwest Pacific 4- .......... . 5 340 629

See footnotes at end of table.
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TAinx. 12. D"ATHS IWt' -i) NONBATTrL.k INJURIE, IN THE UNIIrD STATEs ARMY, BY

"I'ITFHATER OF ADMISSION AND YEARt oF DEATH. 194245-Continued

Theater Total 1942 1943 1944 19451942-45

Annual tale per IOO,000 mean Atrenota

Total Army 235. 70 208. 19 226. 49 244. 55 246. 72
U'nited States. 18-4. 09 182. 54 188. 40 206. 73 147. 19
Oversea.- I ----- 306. 57 324. 53 343. 44 283. 88 309. 56

North Americal . 1 303. 21 356. 80 319. 83 229. 81 315. 85
Latin America .-- 416. 10 377. 74 421. 24 567. 61 282. 81
Europe- - -- 283. 78 239. 74 291. 97 241. 96 313. 96
Mediterranean 2 - 380. 57 649. 92 419. 30 350. 54 368. 24
Middle East ... 368. 0H) 363. 88 328. 03 553. 91 210. 32
China, Burma, India. 575. 85 834. 67 719. 37 605. 19 517. 60
Pacific Ocean Areas 1_ ½ 230. 53 297. 02 }248.
Southwest Pacific 4 276. 62 877. 58 279. 28

Includes admissions on tnmnsp)rts.
2 Includes Alaska and Iceland.
9 Includes North Africa.

Not available separately in 1944 and 1945.
The strengths on which these rates were bamed are mean strengths and will vary therefore from the official strength

reports of The Adjutant 0eneral.

ADMISSIONS

The admission rates to hospital and quarters for nonbattle trauma in over-
seas tlieaters wNere varialhle. In some areas, mainly the Eurol)ean theater, Medi-
terranean theater, and Alaska, the cold injury which is a component of nonbattle
trauma was a large factor during the seasons of cold weather. Iin the Southwest
Pacific area, a survey of 16,4S6 completedl cases tabulated from the April 1944
admissions showed that 2 ,676 or 16 p)ercellt were admitted for nonbattle injury.?9

NONEFFECTIVENESS

Much of the liilitary significance of the admission rate derives from the
length of time the patients remain noneffective. A study was made of the
average days lost per admission for troop)s ov'erseas to hospital or quarters for
the year ending 3) ,June 1944.-' The average number of days lost per admission
was 48 for woull(led, 13 for disease, and 19 for nlonbattle injury. This excludes
time lost sutbse(luelnt to evac(lat ion to the Untited States. There is a l)resunlil)tion,
therefore. that these data are somewhat understated in terms of the true non-
effective time. The report of this studv further states, "The fact that the aver-

"19 ASF Monthly Progress Rpt. See. 7. Hlealth. 11 Jul 44.
S, AS" Monthly Progress Rpt. See. 7. Health. 31 Jan 45.
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age patient suffering f:om an accidental injury loses 40 percent mnore time than
the average disease patient helps to explain the tremendous drain on manpower
which accidents cause overseas as well as at home."

A study of -urgical dispositions was made for .March through June 1944
in the South Pacific. 21 Of 14.738 dispositions there were 3,877 injury patients
with an average stay of 28 days; 3,604 were returned to duty; 243 were evacuated
to the Zone of Interior, and 30 died. A detailed distribution of events is given
in Table 13. The ty*pe of injury and days lost were tabulated. Accidental dis-
charge of guns and ammunition caused 11 i)erIent of the days lost, had the
highest average of days lost, and the lowest percentage of return to duty
(Table 14). The dispositions were also divided into specialty fields, with 47.5
percent orthopedic and 44.9 percent general (Table 15). During the 4 months,
accidental injuries cost 92,869 man-days lost, or an equivalent of an entire
division for a week.

DISABILITY

Disability in an overseas theater cannot be measured by discharges from
service, but can be by evacuations to the Zone of Interior, as these represent & loss
to the theater. This varied in different theaters depending on the individual
evacuation policy. An analysis was made of the cause of evacuation of nonbattle
injuries to the Zone of Interior from the European theater of command for
1943. Of the 24,919 men admitted to hospital for nonbattle injury, 1.1 l)ercent
were evacuated to the Zone of Interior (3.2 percent died). 22 In the Southwest
Pacific during 1943 there were 751 nonbattle injuries evacuated to the UTnited
States, compared with 551 battle casualties. 23 The South Pacific Base Command

rABLE 13. SURGICAL DISPOSITIONS, SOUTH PACIFIC BASE COMMAND, UNITED STATES
ARMY, MARCH-JUNE 1944

To duty To Zone of Interior Deaths Total

Type of eases
T Average Average Average Average
i Patients hospital Patients hospital Patients hospital Patients hospital

days days days days

3urgical disease ...... i 8,639 21 564 57 9 8 9,212 23
njury --------------- 3.604 25 243 72 30 4 1 3,877 28
3attle casualty -------. 873 29 286 55 23 9 1, 182 35
ý,o disease ------------- 466 12 1 62 0 0 467 12

Total --------- 13, 582 22 1,094 60 62 6 1 -38 25

Source: ASF Monthly Progress Rpt., See. 7, Health, 31 Jan 45.

' 5e,• tfootnoto 20. P. 248.

S See tootnote 13. p. 245.

ý' St,,, footnote 14. 1. 246.
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TABLE 14. CAUSES OF NONBATTLE INJURY, !'NITE' STATES ARMY, SOUTH PACIFIC BASE
COMMAND, MARCH-JtJE 1944

Hospital (lays Percent
Cause of injury patien returnedpatients rto duty

Total Average to duty

Falls and jumps ---------------------------------- 706 21,420 30 96.9
Moving objects ----- ---------------.---------- 474 11, 149 24 95.4
Organized athletics ------------------------------- 385 8,550 22 96.6
Moving vehicles ------------------.------------ 368 10, 775 29 88.9
Burns ----------------------------------------- 354 9,377 26 95.5
Accidental discharge of guns and ammunition ..... 235 10, 018 43 78. 7
Sharp objects ------------------------------------- 171 3,659 22 96. 5
Lifting ------------------------------------------ 135 1 2,393 18 99.3
Assault ----------------------------------------- 135 3,090 23 95.6
Unspecified -------------------------------------- 467 12,438 27 93.4

Total* ------------------------------------ 3, 430 92, 869 27 93.9

*These represent cases among the 3,877 shown in Table 13 which were considered to be acut,.

Source: ASF Monthly Progress Rpt., Sec. 7, Health. 31 Jan 45.

TABLE 15. CLASSIFICATION OF INJURY DISPOSITIONS BY SURGICAL SPECIAL FIELDS, UNITED

STATES ARMY, SOUTH PACIFIC BASE COMMAND, MARCH-JUNE 1944

Special field Percent of Percent of Average stay Percent re-
patients hospital days in days turned to duty

Orthopedic ------------------------------- 47.5 56.3 33 92.9
General ------------------------------ 44.9 37. 1 23 94.9
Neurosurgery ---------------------------- 3.4 4. 1 33 71.5
Eye ------------------------------------ 2. 5 1.6 17 85.7
Ear, nose, throat ------------------------- 1.2 .6 14 95.8
Urology -------------------------------- .5 .4 21 95.0

Total ------------------------- 100.0 100.0 28 93.0

Source: ASF Monthly Progress Rpt, See. 7, Health, 31 Jan 45.

evacuated 243 out of 3,877 injury dispositions, or 6.3 percent during the 4-month
period from March through June 1944.24

OVERSEAS ACCIDENTS AS AN ECOLOGIC PROBLEM

In the study of inass disease the causes of origin ana course are multiple.
They reside in influences sometimes associated with an agent of disease, a

214 See footnote 20, p. 248.
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particular inciting cause; sometimes in innate or acquired characteristics of the
host or population that suffers the disease or injury; and almost invariably in
the many features of the environment in which both agent and host find them-
selves. An ecologic approach to causality is helpful in formulating a control
program, fo' intelligent action depends upon a direct attempt to eliminate or
modify identified causes. In any specific situation, causative factors are ex-
pected from all three general sources. Commonly one may exert dominant
action, but rarely to the exclusion of all others. The complex of causation is
an association of multiple factors.

Agents Acting in Accidents

In current considerations of accidental trauma, much variability exists
in the use of the several terms of agent, agency, mechanism, and action. Many
reports follow a common classification. Others employ an entirely different
arrangement, sometimes unique and sometimes a mixture of many different
classifications. This makes comparison difficult, and in some instances
impossible.

One feature becomes strongly evident, namely an appreciable difference in
death and admission rates for accidents, when these are arranged according to
the various agents involved. This is clearly visible in the 1939 figures in Table
11. Aircraft injuries have a high mortality, but a low admission rate. During
the first year of World War II, 1942, for which preliminary tabulations of indi-
vidual medical records have been made, deaths due to aircraft accidents account
for 44 percent of the total deaths from nonbattle injury in the Army, but only
1.8 percent of admissions for this class. The numbers of aircraft used in various
areas influenced the death rates from accidental injury in that area. In Table 16
a comparison of death rates from nonbattle injury in continental United States
and overseas for the year 1942 reveals a much higher death rate overseas for
aircraft, firearms and ammunition, and for athletics and sports, while death
rates from injury due to motor vehicles, fire, and heat were about equal. In
three specific studies overseas, aircraft, automotive, drowning, and firearms-
explosive accidents accounted for 72.5 to 85.2 percent of the total deaths from
nonbattle injury in those areas (Table 17).

In the Southwest Pacific area in 1943, 54.5 percent of accidental deaths
were associated with air transportation. Since that group was judged to con-
stitute a special problem of control, accidental deaths related to aircraft, along
with suicides and homicides, were excluded from nonbattle injury deaths by
cause. Under that modification, automobiles were then responsible for 24.8
percent of all accidental deaths, firearms for 23.5 percent, and drowning 19
percent.-•

2 ASP Monthly Progress Rpt, Sec. 7. Health, 31 Jul 44.
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TABLE 16. DEATHS DUE TO NONBATTLE INJURIES IN THE UNITED STATES ARMY, BY

AREA OF ADMISSION AND CAUSATIVE AGENT, 1942.

Preliminary Data Based on Tabulations of Individual Medical Records

Causative agent Total Army Continental Overseas
CastveaetUnited States Oess

Number

Total -------------------------------------------- 6, 751 4,850 1,901
Aircraft accidents ------------------------------ 2,986 2, 122 864
Vehicle accidents ------------------------------ 1,489 1 222 267
Firearms and ammunition ----------------------- 963 555 408
Falls, jumps -------.-------------------------- 106 77 29
Athletics and sports --------------- 124 88 36
Ill-fitting clothing .......
Fire or heat------------------ 60 49 11
Tools, instruments - 64 57 7
Chemicals ------------------------------------ 128 98 30
Excessive heat .-------------------------------- 29 26 3
Excessive cold 3 1 2
Other agents ---------------------------------- 799 555 244

Annual rate per 100,000 mean strength

Total ----------.------------------------------ 208.19 182.54 324.53

Aircraft accidents ------------------------------ 92.09 79.86 147.50
Vehicle accidents ------------------------------ 45.92 45.99 45.58
Firearms and amunition ----------------------- 29. 70 20. 89 69. 65
Falls, jumps ----------------------------------- 3. 27 2.90 4.95
Athletics and sports ---------------------------- 3.82 3.31 6. 15
Ill-fitting clothing ------------------------------ 0 0 0
Fire or heat ------------------------------------- 1.85 1.84 1.88
Tools, instruments ---------------------------- 1. 97 2. 15 1. 20
Chemicals ------------------------------------ 3.95 3.69 5. 12
Excessive heat -------------------------------- .89 .98 .51
Excessive cold --------------------------------- . 09 .04 .34
Other agents,, - 24. 64 20.89 41.65

Other variations in agent pattern included snakes and other reptiles as a
biologic contribution to the more common physical agents of disease. In no
theater did they play a prominent role in accidental trauma.

Among chemical agents in accidental injury, methyl alcohol was a con-
siderable factor during the continental phase of operations in the European
theater. An interesting variable of agents active overseas was the cited in-
stance during 1 month in a Pacific island area when 50 percent of the nonbattle

injury deaths were due to falling trees, weakened by preinvasion naval gunfire.2

2"ETMD, SPA, ' Dee 43. HD: 350.05.
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TABLE 17. PRINCIPAL CAUSES OF ACCIDENTAL DEATH, SELECTED THEATERS OF OPERATION,

WORLD WIAR II, UNITED STATES ARMY, BY PERCENT OF ALL ACCIDENTAL DEATHS

Motor ve- P irearms,

Theater and year Aircraft hicle Drowning explosives

European: 1943 ------------------------------- 54.5 13.0 2.5 8.5
Southwest Pacific: 1943 2 ------------------------ 54.5 11.3 8.7 10.7
North African: January-May 1944 3 -------------- 30. 3 21.8 5. 1 18.5
South Pacific: September 1942-August 1944 4 ...... 30.6 12.0 21.7 20.2

SGordon, J. E.: History of preventive medicine In European Theater of Operations, 1941-1945. HD: 314.7-2.

'ETMD, SWPA, Jun 1944. HD: 350.05.
3 ASF Monthly Progress Rpt, Health, 30 Sep 44.
4 ETMD, SOPAC Base Comd, Nov 1944. HD: 350.05.

Host or Population Factors in Causation

Many factors, such as anatomic structure, physiologic state, psychical con-
stitution, and intrinsic characters contribute to accidents just as to disease.

The initial physical examination upon entrance into the service eliminates
many physically handicapped individuals. However, there are special assign-
ments in various branches of the services which make greater demands on
physical qualification than are called for by entrance requirements to service.
Complicated mechanized army equipment should be designed with considera-
tion of the physical limitations of individuals operating the equipment. Con-
siderable research initiated by the Preventive Medicine Service, Office of The
Surgeon General, was conducted at the Armored Medical Research Laboratory
at Fort Knox, Kent ucky, on anthropometric measurements especially in relation
to the design of tanks. Studies were also made on the physiologic and psycho-
logic requirements of tank crews. This material was turned over to the Ord-
nance Department for use in the design of tanks.

Fatigue. Fatigue is another important factor. A fatigued individual
often reacts sluggishly to stimuli at a time when precision and accuracy are
essential and thus the liability to accidents is increased. In an overseas theater
this factor is of no small consequence, because of the many circumstances calling
for extreme effort.

Alcohol. Increased blood alcohol levels are capable of altering the re-
action of individuals and may be a factor in the production of accidents. In
the 1939 Army survey,2 7 in 636 out f 19,707 injuries, or 3.2 percent, alcohol
was considered a contributing factor. In one Australian mainland base, sur-
veyed over a 3-month period in 1943, in patients with nonbattle injuries entering
general hospitals of the base, the influence of alcohol was assessed as follows: 28

2 Annual Report of The Surgeon General, U. S. Army, 1940. Washington, Government Printing

Office. 1941.
28 Fee footnote 25, p. 251.
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... Sixty percent of the days lost were attribuitable to trattlc accidents, in 6~ percent
of which alcohiol %vas a contributing factor. Twenty-seven percent of the days lost were
allocated to burns, and 13 percent to personal assauilts and injuries. Ili 49 percent of
the latter group alcohol was a contributing factor.

Ili overseas areas during active op~erations, the availability of alcohol varies
greatly. 'When beer and whiskey are not -available. substitutes Iin the formi of
miethyl alcohol, canned heatt, and antifreeze have been used, all with serious
toxic hazards.

Acci~dent Promeness. Aniother Inherent, factor on causalty of accidents is
the concep~t of accident p~roneness. The chiaracteristic is othierwise referred to
as that of accident rep~eaters or the accidlent habit. Such a, concept raises the
question of possible (lifferences anmong Indlividulals in liab~ility to accidents, and
if such dlifferences exist, how thiey canl be dletected. A considerable amlount of
literature onl accidlent p)1onl'o!ess had beeni 1 tiblishied before the onset of World
WVar 1I but these studIies had brought no) definite tests for identificationl of such
individuals. Flanders IDunbar '9 reported the results of psyclhosom~atic studies
aniong indulstrial wvorkers and mnembers. of the Armied Forces. Ini a psychoso-
matic study of cardiovascular andl diab~etic patients a control group~ had been
selected, composed of patients withi fractures admitted to the same hospital.
On the basis of observations, onl these patients with fractures the author felt
that the accident-prone person belonged to a personality type which could be
described with fair accuracy. Such indlividluals give a history of a large niumber
of previous accideitts. and a lacxk of colds, indigestion, or other "vegetative dis-
turbances." They didl not finish edlucational courses which they undertook,
whether grammnar school, high school, or college. They had an unstable work
record and changed jobs frequently. There wvas a. tendency to focus onl iulnle-
diate values rather than onl long-range goals, to appear casual about feelings
and personal problems, and to avoid responsibility-to live from day to day.
D)unbar concluded by stating:

I wvould suggest that those persons in charge of selective service or indIustrial activity
be onl the lookout for persons of the type,; here delineated andl that such persons he given
special attention inl Ilacelnient and treatment. It has been suggested, for example, that
a persolt whoi is accident ptrone wvould probably do better in a commando or at paratroo)p
unit or in some other mnore or less indlividlualizedl and adventurous assig~inment, just ats
persons who are potential sufferers fromt cardiovascular (lisease. if they follow the
coronary or anginlal patttern~, w~ill do better and maintain health longer if given recognition
and authority.

Whether better suggestions than these could he imiade wvill remain for those in c-harge
of Armiy personnel to disco)ver. The aim in this article wasI mierely to c-all attention to
the possibility of excluding front service plersons wvith aI well confirmed accident habit
who miay prove to he at liability to themnselves and others or of placing themn in such
a way that their liab~ilities may prove if not anl asset at least aI minimial danger.

29Dunbar, F.: 'medcal aspects (if accidIents and mistakes tn the Industrial army and In the
Armed Forces. War 'Med. 4: 161-175, Aug 1943.
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In considering whether such plers,,is should lie rejected. ,arefully placed or treated,
the material given here may be useful. Blecause of the limited time and personnel avail-
able for medical and psychiatric examination, it seems obvious that the greatest possible
use should be made of social workers and public welfare agencies in supplying the
specific details of past history here indicated as having a hearing on the problem.

The fact cannot be too much emphasized that persons whose histories suggest
accident proneness are of most vital interest. Svich persons can make the kind of
mistake that sinks a ship, loses a battle or explodes it munitions plant. And apart front
its consequences, the mistake will appear to he just the kind of unfortunate mistake that
any one might make. But, nevertheless, there is evidence that only certain types of
people make such mistakes.

Personality Changes. Menninger,'° after the war, brought attention to
the personality factor in accidents by stating, "A small minority of combat

soldiers were unable immediately to rechannel their aggressive behavior into
socially approved activity. Following VE and VJ days in the various theaters,
although no figures are available, it was apparent that automotive and traffic
accidents increased."

Brigadier General Bliss 81 in a letter to the Army Assistant Chief of Staff
G-4, f3 August 1945, stated: "Early termination of hostilities in the Pacific will
result in an immediate increase in anticipated evacuations from that area rather
than the reverse. However, most of these evacuees will represent disease and
non-battle injury patients rather than battle casualties."

The intrinsic characteristics of age, sex, and race were not analyzed in
respect to accidents during the war experience of 1941-45. Alterations in age
composition for the Army as a whole were recognized, primarily as a reflection
of changes in the draft policy bringing a lower age at induction. A correlation
with frequency of accidents is not known.

Environment

Physical aspects of the environment of man, such as weather, climate,
season, soil, and terrain, were factors exerting a measurable influence on the
incidence of accidents in different areas. In the United States a definite
seasonal variation in incidence of admissions was observed for nonbattle injury.
(See ('hart 4.) Speculation could be offered as to the precise influence arising
from these physical factors of environment as such, but data are insufficient
for true evaluation.

The consideration of population pressures, crowding, density, and extent
of movement are given considerable attention in evaluating causal factors in
mass disease. An excellent illustration that these social factors of the environ-
ment contribute to accidents, along with others relating to host and to agents,

3 Menainger, William C. : Psychiatry In a Troubled Worhl. New York, Macmillan, 1948, see
p. 150.

31 Ltr, Brig Gen R. W. Bliss, Asst SG, to ACofS G-4. thru CG ASF, 23 Aug 45, sub: Zone of
Interior hospitalization. SG: 322 Hospitals.
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is seen in the 1945 annual report of the 8th Evacuation Hospital in the Medi-
terranean Theater of Operations. The report states:I

The surrender of the Germian Army c-reated the probldem ot handling thousands of
German troops.. ..... he overturning of one l(0-tori trailer killed s-everal and put the
remainder of the 54) 4 lemias in the hospitail. D uring May, the roads were filled with a
great variety of G ermnan vehicles. many of thein in rather badl repair, manned by German
drivers and transporting- Germans to P. 0. W. stockades ait Modeniai Florence and points
South....

With the end of the war, at great deal of confusionl arose. Added to the stream of
German Prisoners of War were thousands of Italian civilians who suddenly decided to
go somewhere other than where they wvere loc-ated. Roads were crowded with civilians,
nien, women, children andl infants in arms, on foot, bicycles, carts, wagons, old cars; andl
dilapidated trucks. Displaced liersons and repiatriated indlividuals trying to get home
added to the confusion.

Military p)ersonniel seemed also affectedi by the ruish and confusion and continued
to operate vehicles at high speed and in a reckless fashion. Accidents were frequent
and tragic. A truck load of Russians, formerly (Germnan prisoners and labor troo~ps,
returning to Russia, overturned, killing one woman and sending 15 other individuals to
the hospital. Italian cu-ililatis scraaiblitig Into an abandoned German ammunition dump
for wooden boxes. precipitated an explosion that killed many and put 18 civilians in the
hospital.

A regiment of Cz~echoslovakian troops senit numerous paitients to the hospital. Ger-
man Prisoners of War cont ijtitei to be admuitted for iilitess and injury until the Prisoner
oif War hospital ait Mantova began to function. During May, 592 patients out (if at total
of 2,183 admissions were dlue to accidlents of varions kinds, including accidental gunshot
injuries. With the break-up and surreunder of the German Army, unfamiliar wveapons
fell into the hands of the Allies as captured mmaterial and souvenirs. During the month
of May, 42 soldiers shot themselves, and 31 more were shot by their buddies, while
handling enemy guns, usually pistols.

In the European theater follow~ig N -E D~ay, the (Commanding General,
Third United State..- Army, undertook sp~ecial mecasures, such as intensifying
the activities of Military P~olice paitrols on nuain highways, in order to curb
miotor accidents involving military 1)ersomiel andl restilting from speeding and
reckless driving. It is an ironical fact that several mnonths thereafter hie
himuself dtied as the result of a mnotor accident.

A separation of accidents by rank and service wvas miade in the Southwest
Pacific theater in April 1944 (Table 1S) representing in all some 2,676 cases.
Although personnel of the Corps of Engineers s iflered 17 percent of the
injuries, no statemient' iongrths was provided by .ý hich to determine rateS. 33

The Fifth Unitp- SI o Army' conducted a study of battle casualties and
mionbattle casualties f - -,sandpoint of militatry occiipational sp~ecificationls
(Table 19) ." The ohse! vat ions were based on the experience of the 3d. 34th,
')6tlh anid -11'rh Infantry I ivisions wvhile in comibat between 9 September 1943

32 Annual Rpt, 8th Evar Ilosp NTO. 1945. FIR
see loot nute 14, p. 246.

'4Monthly I'rogres4i Ept, Sv.* 7. Health. Sep) 1944.
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and 4 April 1944. The experience was thus heavily weighted by winter opera-
t.! js. During this p1eriod the rates were 3.7 for battle casualties and 4.7 for
nonbattle casualties. For the Fifth United States Army during the period
December through March the average rates were 1.2 for battle casualties and
3.3 for nonbattle casualties. For the Mediterranean theater as a whole, from
1 October 1943 to 1 April 194-1, the rates were 0.4 for battle casualties and 3.0
for nonbattle casualties. By a wide margin the occupation of rifleman was
the most (dangerous. Both battle and nonbattle casualty rates were about twice
as high as those for artillerymen (gumners), the next highest group. Before
reasonable conclusions can be made about accidents, the material must be con-
sidered in terms of Chart 2. In the analysis under consideration, nonbattle
casualty included both (disease and cold injury. Cold injury has a high inci-
Jence among riflemen. The analysis states: • "Combat may be said to increase
exposure to a wide variety of diseases and injuries, to hinder the precautionary
measures usual under non-combat conditions and to ilmpair physical and psycho-
logical reserves to a degree which renders the individual more susceptible to
disease and injury."

A study of p)arachute injuries was made for the first and second years of
parachute training at Fort Benning, Georgia .3 From a total of 89,551 train-
ing jumps 1,386 injuries were noted, of which 272 were fractures and 2 died.
During the first year of operations the total injury rate was 2.69 percent and
the fracture rate 0.55 p)ercent. During the second year the total rate was 1.48
percent mid the fracture rate 0.29 p)ercent. The injury rate was considered low
in view of recognized hazards of parachute jumping. The possibility of effect-
ing further reducetion in accident losses through preventive measures was an
,utgrowth of this study.

SPECIAL STUDIES OVERSEAS

The following special studies are included because they represent impor-
tant contributions to the prevention of accidental trauma overseas. They
also represent exanll)les of what can be done with a specific problem.

Low Back Injury

A survey of low back injury in the Persian Gulf Command " was made for
the 20 months between 1 March 1943 and 31 October 1944. The command was
composed of supply troops of all branches. A review of case records revealed
that 466 individuals were hospitalized for one or another type of low back

S0e footnote :14. 1. 256.
.rTobin. W. J. : ('econe, R. ; Vandovwr, J. r., and Wohl. C. S. : Parachute injuries. Army M.

Bull. 66: 202-221, Apr 1943.
3 ETMID, Persian Gulf Comd. Oct 1944. HD: 350.05.
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TABLE 19. BATTLE AND NONBATTLE CASUALTIES BY MILITARY OCCUPATION SPECIALTY,

FouR INFANTRY DIVIsIONs, FIFTH UNITED STATES ARMY, OCTOBER 1943 THROUGH

MARCH 1944

Military occupational specialty Percent of division Casualties per 1,000 table
casualties of oqanization stren th

per division combat lay

Battle TNon- Total Battle Non TotalNmber Titlee battle battle

745 -------- Rifleman ------------------- - 38. 1 25.5 30.4 12.2 10.7 22.9
603 -------- Gunner -------------.-------- 8.0 5.5 6.4 6.2 5.5 11 7

653 -------- Squad leader- 8. 1 7.5 7. 8 5.2 5.9 11. 1
761 -------- Scout -.- ------------------ I. 1 1.0 1.0 4.9 5.5 10.4
657 ------- -Litter bearer ...... .....--- 1.2 1.7 1.5 3.4 5.8 9.2
746-------- Automatic rifleman ------------ 3.9 2.9 3. 4 4.8 4.3 9.1
652 ...... Section leader .-------- .---- 1. 4 1. 7 1.6 3. 7 5. 4 9. 1
651 ------- Platoon sergeant --------.-- I. 8 1. 8 1.9 3.9 4. 7 8. 6
504......... Ammunition handler- 8. 3 9.0 8. 7 3. 6 4. 8 8. 4
238. Lineman telegraph and tele- 1. 4 i 2. 0 1. 8 2. 7 4. 7 7. 4

phone.
675 --------- Messenger --------- 2.6 2. 5 2.6 2. 8 3. 3 6. 1
610- ------- Antitank gunner- 1.0 . I.0 2.4 3 .3 5.8
060 --------- Cook ----- ------------ ------ .7 1.9 1.4 1.2 4. 5 5. 7
531 -------- Cannoneer ----------.-------- 1.2 2.7 2. 1 1.4 4.2 5.6
245,345 .... Truck driver ---------------- 2. 6 7.0 5.3 1.0 3.5 4. 5
014---.----- Auto mechanic ---------------- .4 1.0 .7 1.0 3. 3 4. 4
539---- _ Section chief - ----------------. 2 .5 5 4 1.0 30 3 4. 3
225 - Surgical technician -----------. 5 .7 6 1.6 2.5 4. 0
177 -------- Radio operator ..---------------. 5 .9 .7 1. 11 2. 4 3.6
521 --------- Basic ------------------------- 4. 0 4. 1 4. 0 1. 4 1.9 3.3
821 -------- Supply NCO -----------------. .5 .3 .8 2.6 3.3
695---- Orderly ----------------.------. 2 .4 .3 .9 2.1 3. 0
405- A Clerk typist -------------- -. 2 .6 .4 .5 2.0 2.5

Other enlisted men .........--- 7.0 13. 1 10.9 1.8 3. 7 5.5

Total enlisted men --------------- 94.6 95.5 95.2 3. 7 4. 7 8.4
Officers ----------------------------- 5. 4 4.5 4.8 4. 0 4. 2 8. 2

Total division 100 0 '100. 0 10 . 7 4. 7 8. 4

Source: ASF Monthly Progress Rpt, See. 7, Health. .30 Sep 44.
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condition, some having as many as 6 admissions. Distribution according to
branch is shown in the following tabulation:

Branch Cases

Quartermaster------------------------------------------------------------ 104
Engineer ----------------------------------------------------------------- 91
Port personnel ------------------------------------------------------------- 73
Ordnance ----------------------------------------------------------------- 71
Railway ----------------------------------------------------------------- 51
Medical personnel ---------------------------------------------------------- 26
Military police ------------------------------------------------------------ 12
Others ------------------------------------------------------------------- 38

Total -------------------------------------------------------------- 466

Of the 466 patients, 138 were truck drivers who were either actually injured
while driving or complained of aggravated symptoms while so engaged. Of
the 138 patients, 94 were Quartermaster Corps truck drivers, accounting for
all but 10 of the total low back injuries sustained by Quartermaster personnel.
Many reasons in explanation of the undue incidence were considered such as
(1) rough roads, p)articularly in the early months of the command when 8 to
12 hours were required to negotiate an average run of 150 miles; (2) hard, un-
comfortable seats, particularly in the Studebaker 6 by 4 and 6 by 6 trucks,
causing every bump to vibrate through the driver's body: (3) lack of drivers'
belts as supports (not included in the tables of equipment) : (4) long hours of
driving with insufficient rest periods during peak tonnage months; (5) con-
tinued use of army cots which develop "sags" and do not afford relaxation to
tired back muscles, and (6) failure of the drivers to seek proper massage and
heat for tired back muscles after a run, and failure to report the conditions
until the symptoms were severe. Accidents were more frequent during the
early months in the theater and, therefore, more of these injuries were incurred.
One hundred patients, approximately 21 percent, were transferred from a
station or field hospital to the general hospital serving the command; and 20
were evacuated to the Zone of Interior for further observation and treatment.
Specific preventive recommendations were made and are considered in greater
detail under Control Measures.

Accidental Eye Injuries

A survey of eye injuries was made at the 21st General Hospital, Eve Center,
North African Theater of Operations, for the period 10 May 1944 to 1 August
1944.3 The types of cases were distributed as follows:

Battle casualties ----------------------------- 135 (49.4 percent)
Eye disease --------------------------------- 101 (37.0 percent)
Accidental injury ----------------------------- 37 (13.6 percent.)

-"ETMD, NATO, Sep 1944. HD: 350.05.
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The dispositions inttde of 212 of these caseis are shown iii TFable 20. Twelve
accidents happened newr thle fr-ont lines, while 25 occtil-ledl ill r-eal' airets. The
causes wer-e extireineiv v'aried . Seven niecha iiics. strutck i.jv flying particles
while at work, conistitutted thle hlaIrgest groulp froln 'L Single vaulse.

TAttLE, 20. E.VENTU'AL l)isiosvrrlo OF 212 PATIFENTS WITH EA E kI JtRIEs, NORTH

AFRICAN IHEATER OF OPEr:RATIO NS, UNITED) STATE-s Aluiin, 1944

Evaicuatedi to Heturn'4t to ietuirn.' o Ti t f iAi
Zon fitror (Jlyt) ci(Ls B ItoTii o iloi

Nuni- ofninn tnei fly A-I ton unknown
'rylo of ('*liaily iN,'r perm nen

Nuni- Nunti- 'C etNion N11w-
ber Percent her vn tierl her Prcen

Total '212 68 32.0) 26 12.2 110 51.8 8 4. 0
Battle casualties 99 88 3 (60.3 8 9. 1 25 28. 4 2 2. 2

Accdet tiitjtrv37 6 16. 2 8 21 2I ~ ~ I 2. 8
D~isease~ 87 11 10.3 10 i11.4 63 72. 4 5 5. 9

Source: FETN! I), NATO, Sep) IW14. I ID. :i5o.i.

Burns

fit the Nor-th Afr-ican Theater of O)peratioins it was stated that :89

Thle great majority of burns itt ilie t heater occur inl the Lilies of I orni'iltticatimns,
from aciceletits antI m111inttlorizt-d use of gaisoline. I urinig the monith of August, thbe 73rd
Stat ioi t IHospi ftal, sited ill Co'ii stantlinite, recordns 222 a ini a sit Is to thet sutrgical serv ice,
94.8'( of whitchl were- tioti-ba ttle casutaltiles: 10.3:-;" (if atminissitins were for butrnis. It Is
stalted that 651" of t ilt, lot rlis were cauised by accidents with the fire units (of field ranges.

The 54thI Stat ion HiospiitalI il '1Tullis repoirts 53 burns, niiiy severe, it tioig 9918 suirgicatl
aitttiissions, M14 Of which were bat tie catsualt ies.

tGasolhipt bunis often h ivolve large- areas of body surfaces, butt tend to hie iiegligilile
inI depth. hi )ly tarely is skill graftilug required. Thtis iiilyressloii is ga inedi front e-xaiiitiia-
tion of large miuiuithers of thlese burtis willt fromi~ repoorts of the suirgeons inl tile Mitteur-
Bizerte area duritig the stittittuer ittotithIs. It is coinitrry to thle Impressi (nis reveived1 at
the 12th G enera1 Hospital, where large riusbters of burns are treated in Mediterratiean
Base Section. This, however, was diti riig t he ((1l1 tilt(] daitip spritng tittiiiths. It is
suggested that, Ill the* hot (501) )dry siutimer cliiuitate of Tinisia, gasoline ltends toi
vaporize more readily anid produces af true thisit expiosimin of short (binat 111). l'ull t hick-
tiess iuirn areas rtir produicedh by conitact with t lie hilkintug liquid its it is thrown inlto the
air toy the explosion, or spillled fromi th( lieunit ing totitaitter. It is quite poissible, therefore,
that during the approaching cool ra itiy seast at, the gasolitie bunits mtay bie mtore severe.
Suich variables, always rinodi fyitig tile- patitenti of t ranmitii, cotistmititly must 1e kept ili
tintid inl Judging the relative mterits of t herapieutic procedulres.

Later, fr-on this theater- the 12th (jelteia 1 11ospital made a surivey of burns
duinifg the fi rst S mlont its of its copl-eat itl, front 20' .Januai-y to 26 Septemberot

3 TNID, NA.TO Sep~ 19431. 111) : 3-M.5o.4



ACCIDENTAL TRANUMA 263

1943.*0 The causes of burns were related to battle casualties in 49 instances
(32.5 percent), and to accidental injuries in 102 (67.5 percent), a total of 151.
The specific circumstances associated with accidental burns were gasoline fire in
77 cases, and burning plane, car, or motorcycle in 9 cases, to account for 84.3
percent of the total. Seven other cases were related to electricity; 5 to boiling
water or steam; 1 each to mustard gas and shell explosion; and 2 were due to
acid burns. A startling fact is that 85 percent of the accidental burns were the
result of the use of gasoline in the bivouac area. When analyzed further, it
was noted that the cause was the abuse of the use of gasoline. Americans in
civilian life seldom use gasoline for heating and cooking but overseas it was
common practice, with the result that unnecessary accidents were bound to
occur unless instructions were given on the precautions to take. Some accidents
were the result of explosion while lighting or filling various types of stoves;
others were the result of pouring gasoline on an open flame; and still others were
from cleaning clothes or equipment in the presence of an open fire. Some few
were the result of using gasoline for burning garbage or insects. The final
disposition of 102 cases of accidental burns was that 51 (50.0 percent) were
sent to the Zone of Interior: 6 (5.9 p)ercent) were classified limited service
and 43 (42.1 percent) returned to combat duty. There were 2 (2.0 percent)
deaths.

The most important group were the 86 cases of preventable burn resulting
from the use or abuse of gasoline. Of this group more than half (44) had to be
returned to the Zone of Interior. Many of these gasoline burns were serious,
since 53 required skin grafting and the 2 deaths of the total burn cases were
included. Deeply burned areas were frequent, because of clothing catching on
fire.

Poison Liquor

Accidental poisoning by alcohol or substances thought to be alcoholic is to
be expected in areas where the supply of ordinary alcoholic beverages is short.
In the European theater 178 deaths were attributed to alcohol poisoning or a
rate of 0.12 per 1,000 strength per annum for the period October 1944 to June
1945.41 During the same period acute communicable disease accounted for 162
deaths, a rate of 0.11.

Prior to the invasion of tha Continent, in the U'nited Kingdom, there were
few difficulties. Beer was available, and although hard liquor was scarce, it
could be obtained in recognized bars.

On the Continent the situation was very different. Beer was limited and
wine did not have the potency of whiskey, so that frequent attempts were made
to fortify wine with alcohol of undetermined quality. Samples of this liquor

SETM.D, NATO. Feb 1944. HD: 350.05.
41 ,•;e footnote 13. 1). 245.
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were examined by the central laboratory of the theater in Paris. Methyl alco-
hol was the cause of rno.t deaths, but other substances such as antifreeze and
buzz bomb fluid were used accidentally or in the belief that they were potable.
The majority of deaths due to methyl alcohol and other toxic agents were among
ground combat. troops. The Air Corps and troops of the communications zone
were less involved, chiefly because their source of liquor supply was better
and substitutes were not necessary.

Control Measures
In making a general evaluation of the accident problem in the years before

the war, reports of The Surgeon General had stated that effective control meas-
ures would come through analysis of the individual local post or area. Colonel
Cohen suggested that the medical officer contribute through an epidemiologic
analysis of the situation, and that unit safety officers be appointed.42 Major
Fineberg, who made a detailed analysis of accidents during maneuvers, made
specific recommendations for control of accidents under such circumstances.,,
In overseas theaters, European, Mediterranean, and Southwest Pacific, reports
based on medical records were submitted to commanders for formulation of
prograni and evaluation of the problem. Special problems such as low back
pain, btarns, and poison liquor were studied. In the European theater an
estimate of the amount of preventable accidents was made and given with other
data to the provost marshal, Table 21. Eight principal causes were shown
to be responsible for the accidents of about 20 percent of those able to return
to duty, 50 percent of those evacuated to Zone of Interior, and 80 percent of the
deaths. The approach to prevention was demonstrated. In the Mediterra-
nean theater the extent of tb- manpower 16ss was brought to the attention of the
Medi,.erranean theatcr staff by the theater surgeon and a safety committee was
formed and drafted."' Theater G-1 (personnel) was given the staff super-
vision responsibility and the theater provost marshal the operational
responsibility.

In the Southwest Pacific the accident prevention program was delegated
to the Office of the Assistant Chief of Staff, G-3 (Training) by the command-
ing general and a suitably trained Sanitary Corps officer was assigned as acci-
dent officer.4 Commanders of all bases and units under their command were
instructed to appoint an officer to act as accident prevention officer. Pertinent
data relative to the causes of nonbattle injuries, together with corrective
measures for their reduction, were prepared by theater headquarters, and sent
through channels to all base and unit accident prevention officers. Accidents
occurring within each unit were recorded and analyzed by base and unit acci-

42 gee footnote 5, 1). 240.
V Sp.e footnote 6, p. 240.
"44 See footnote 15, p. 246.
45 ETMI), SWPA, Dee 1944. HD: 350.05.
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TABLE 21. SELECTED PREVENTABLE C(.7S.,ES OF NONBATTLE INJURIES,. FUROPEAN THEA-

TER OF OPERATIONS, UNITED STATES ARMY, FEBRUARY 1942 TO MARCH 1944

Percentage which specified types of accidents constituted of all nonbattle

injuries where the patient was-
I.. . . Evacuated to thle Zone De

Cau.se of accident Returned to duty E of Interior Died

1944 Jan-: 1944 Jan-, 11944 Jan-
1942 1 1943 uary- 1942 1943 uary- 1942 1943 uary-

March March March

Motor vehicle accidents___-- 9. 4 7. 9 6. 2 17. 2 21. 8 19. 0 18. 2 12. 9 17. 7
Tank and tractor accidents- 5 3 .4 2. 9 0 0 0 4 9
Bicycle accidents .- ..... . 2.19 5.1 2.9 2.3 7.6 6.0 1.6 1.2 .5
Other road accidents ----- - 1.0 .8 .3 2.9 2.2 0 0 2.2 2.6
Air transport accidents- 2. 3 3. 5 2. 2 . 6 5. 5 1.0 39. 6 54. 2 44.0
Firearms- .... .. 2. 9) 2. 2 1.3 17. 8 15. 3 13. 0 13. 0 8. 5 21. 7
BMachiner'-- .. .......-- 1.0 1.6 .9 1.1 5. 5 1.0 .5 6 0
Burns ------------------ 6 0 .90 0 0 0 0 0

Total ....------ -------- 20.6 21*4 15.1 44.8 57.9 40.0 72.9 80. 0 87.4

Source: Gordon, J. E.: History of preventive medicine in the European Theater of Operations, 1941-1945. HD:
314.7-2.

dent prevention officers and immediate corrective and/or disciplinary action
was taken. The program was publicized by radio broadcasts, lectures, news
bulletins, signs, posters, slogan contests, moving pictures, and film strips.
Particular emphasis was also placed on measures to be taken for reducing the
destruction and loss of vital equipment and supplies through carelessness and
accidents. It was also suggested that an instructional and training program,
devoted to swimning, be instituted through each BNse S-3. The aid of the
special service oficer and Red Cross representative was utilized to develop
such a program for reducing accidents and casualties resulting from swimming
and diving, and to prevent drowning. It was estimated that 65 percent to 70
percent of the soldiers were unable to swim and that only 3 percent were
proficient swimmers.

In the Europe ii theater where the problem of poison liquor was becoming
evident, efforts were made to provide sources of safe and relatively mild
drinks.46 A team consisting of a sanitary engineer, a toxicologist, and a bever-
age expert from Special Services Division, Headquarters, made special surveys
of facilities for providing beer and soft drinks for the troops. Most of the
breweries, many of which had closed during the war, were found acceptable
when operated under American sanitary control. Breweries were reopened,
processes were modified, facilities were occasionally provided to local operators,

"F Se footnoto 13. p. 245.



266 P'ERSO)NAL HEALTH MEASURES ANI) IMMUNIZATION

and an adequate sup)plly of beer was assured. No instance ever caine to the
attention of Army authorities of an outbreak of intestinal infection traced
to beer.

Suggestions for the reduction of burns were ma(le from the North African
theater in March 1944. That headquarters irecomumnended : 41

To prevent such unnecessary injuries, it would seem possible that the various types

of stoves used for cooking or heating should be made mnore "'foolproof," since explosions
resulting from the use of impro)er type of fuel or failure to clean the jets are too common.
The proper method of making, lighting, filling and cleaning the various types of G-I or
improvised stoves, should be better demonstrated and unless their use is absolutely

necessary the use of such stoves should be discontinued.
The average soldier is not acquainted with the potential danigers of improper use of

gasoline. This is demonstrated by the statements overheard on a "burn" ward where
other patients see these seriously injured men and( are amazed that such injuries can

and do result from gasoline.

Gasoline is too vital an item of war to be used for cleaning clothing or burning

garbage and soime conservation could he accomplished by disciplinary measures.
To summarize, it wouldl seem ipssible to reduce the incidence of accidental burns by:
1. Proper instruction in the danger of the indiscriminate use of gasoline.

2. Proper instruction in the use of the various stoves that require gasoline for fuel.

3. Disciplinary measures where infractions have occurred after the men have been

instructed.
It would seem possible to attain all of these aims by the use of a well prepared color

movie that could (lenmonstrate to the troops what might be a real cause of disability to
themselves and the loss of important equipment hy the careless use of gasoline.

In the Persian Gulf Command certain measures for the reduction of "ow
back injuries were suggested :4s

1. General Measures for Reducing Back Injuries
a. Don't lift loads, too heavy to lift or support normally.

b. Always face swinging loads and cables.
c. Don't push heavy loads wvith body "off balance."

d. Learn to lift objects correctly (lift with legs and back, not hack alone).

e. Don't stand under heavy loads.
f. Never be in such a hurry as to be careless.

2. Special Measures for Reducing Truck I)river Low Back Injuries

a. Have better cushioned seats for drivers (even if it is a supplemental cushin
and b'ack rest.)

b. Have sufficient belts provided so that all deserving cases can wear one.

c. Provide adequate rest lperiods for drivers between long hauls.
d. Provide, preferably, a hard surface bed, one that will not sag.

e. Advocate massige and heat to backs after a long trip (This should be done
preferably by trained personnel, as it relieves fatigue symiptonus early).

f. Avoid sudden jerking motions while shifting or making a curve.

g. Avoid accidents.

I` Se•, •lf note 40) p. 263.
' See footnoite :,7. 1). 257.
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('onclusion: lw back injuries appear to be one of the outstandinig forms of injury among
troopls, requiring long hospitalization or loss of time from nornlal dutties. As brought out
in this report, this is particularly truie atnig truck driver personnel in all branches
of the service. If some, or all, of the suggested measures can be taken to afford relief,
or prevention of injuries, the noneffective rate among troops can he greatly lowered.
Troop cotninanders have a great responsibility in preventing injuries of this nature. If
they will conduct lectures and safety campaigns for instru(tion of troops and better under-
stand th-se injuries and their treatmnent themselves, p)erhlaps, more than anything else,
this would prove to be one of the best forms of prophylaxis.

Evaluation
The Medical Department had been pointing out the increasing importance

of nonbattle trauma before World War II, and during the war, especially in
overseas theaters where admission and death rates were high. The Medical
Department tabulated the data which enabled commanders to see the tre-
mendous loss of manpower and thus establish programs of control. In the
Mediterranean theater there was a marked drop in the nonbattle injury admis-
sion rate in 1945 and the theater surgeon felt this was due to the Accident Pre-
vention 1rograun.4i In the Southwest Pacific, a comparison was made of acci-
dent rates during the 8 months prior to the initiation of the program and the
5 months after it..5 This analysis revealed the following:

Hospital and quarters cases of non-battle injuries averaged 18.9 days per patient for

1943, 16.3 days for 1944. This represents a reduction of 13.7% in average hospitalization
time per patient admitted to hospitals and quarters for non-battle injuries.

The average non-effective rate for non-battle injuries was 8.5 per 1,000 per annum
for 1943, 7.0 per 1,000 per annum for 1944. The reduced rate with a strength of 750,000
has resulted in saving of 1.125 man (lays per day in the SWPA. Because of this reduction
in rate, approximately 1,000 more hospital beds are released every day and approximately
125 more men are available for duty every day who would be confined to quarters as a re-
salt of non-battle injuries.

Twenty-two more men would have been evacuated to the U. S. and 8 more would
have died from non-battle injuries if the same rate for 1943 had prevailed for the first
6 months of 1944.

Admission rates of non-battle injuries to hospitals and quarters for the 6 month
period l)revious to the initiation of the Accident Prevention Program was 174 cases per
1,000 per annum; the 5 months following the initiation of the program shows 146 cases
per 1,000 per annum, a reduction of 16%. With a strength of 750,000, this reduction
in rate will result in a decrease of 5,70) admissions to sick reports for non-battle injuries

per year.

Such an evaluation (see Chart 5) certainly brings out the importance of
prevention of nonbattle trauma in the saving of life as well as of medical
facilities.

The contributions of the Industrial Hygiene Section, Preventive Medicine
D)ivision, Office of The Surgeon General, are more difficult to evaluate. Their

.See, footnote 15, 1). 246.

See foottiote 45, p. 264.
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effort to promote industrial medicine contributed toward a good working
environment and aided effort to place the individual in a job within his physical
capabilities. These factors are important in accident prevention. The work
on anthrojolnetric, 1)hyliologic, and plychologic measurements at the Armored
Force Medical Research Laboratory lrovided data for the design of vehicles
and equipment which could be used more effectively and safely by the soldier.
The activities of this laboratory are discussed further in the chapter on
Occupational Health in another volume in this series.

RATES PER 1,000 PER ANNUM

50 100 150 200 250

SOS, S WPA, TOTAL

AUSTRALIAN
MAINLAND

BASE A

BASE D

BASE E

BASE F

RATES PRECEDING PROGRAM

RATES AFTER PROGRAM

Chart 5. Nonbatth, injury rates. A comparison, of hospital adm,,ission rates for 8 months
preceding accident prerention program and for 5 month.v after institution of program.
Source: ET]ID, UN,*.FFE, Dcc 1944. HD: 350.05.

In future operations the problem of alcoholic beverages and nontoxic beer
needs serious consideration. The American soldier will find a substitute which
may be poisonous, if a supply is not available.

In addition, the lack of knowledge of the use of gasoline was evident
throughout World War II, and instruction in its use should be given serious
emphasis early in the training of the soldier.

As the war progressed, need was demonstrated for better classification
and reporting of injuries, especially those occurring overseas in theaters of
operations. The Army Safety Program system had been developed for analysis
of the agency, act, and action of accidental injury. This should be fused with
medical records of type of injury, duration of hospitalization, disability, and
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discharges in order to define the problem as to time, place, and person, and as
to the resulting death, or extent of defect and disability.

There is need for continued study on basic research on anthropometric,
physiologic, and psychologic factors which would guide engineers in designing
new equipment. The concept of accident proneness requires further testing to
establish its validity and to determine whether objective or subjective physio-
logic or psychologic tests can be developed to detect such persons.

As the war closed, the outstanding demonstration was the need for many
professions to combine and work on the problem of accidental trauma, which
had become recognized finally as one of the major mass health problems of
armies; indeed, a problem that develops even greater significance as armies
become increasin gly mechanized.



CHAPTER VilI

The Army Immunization Program
Colonel Arthur P. Long, MC, USA

vie Armny immiun izat ion prograi i wais a p))it i% e. direct, and specific
approach to diselM' Ipi-en'Cit oll andi( conitrol. Tbis program as it de%-eloped
j ust, before :1i1d during tilie waiir period rereenit~ted a %-ery considerable expani-
sion of thle application of 'inn1n1n11zat oion procedures ill thleAny h atr
for thle extendled programl Wis5set. at an in formal meeting of repm'es~entatives of
the medical services of the Army. Navy, and thle United States Pulblic hepalth
Service. At tIills iiieet i ng, caýl l.lo by IAt. ( ol. Ja11mies S. sinliniolls (later brig.

geI. Ct', Inl the springl~q of 1910 ;tI (ii gni' ra ogra mu1 conside red desirable in
the event of Nvar was outlIinmed. It wvas thle conlsensus of thle grouip that tetanlus
immunimization inl thle A mined Forces should be institutedl at the earliest possible
(late.

,Ihe Army mminininizat ioii progranlu, as- it was evolved and 111)1)1ied, required
not. only the m-qilisit ioni amid application of the best available professional
knowledge -andl techniques hut atlso the rapid development of effective niechia-
nisms to insure adequate ad~miinistrative control and1( technical guidlance. rhe
generail sup~ervision of the Army immun111ization prograni Was one of thle major
functions of thle Epidemilology IDiv ision of the Prevent ive Medicine Service.
Office of Th'le Surgeon ( enleraV1 Many' of the technical problemis related to
this p)rogrlintI,, asvell as, thle admtinist rative details, were handled by that divi-
sion. The following,~ is anl outline of the activities of the Epidemiology 1)ivi-
sion in connection with that programn

1. Collection of thle necessary informiation mid1( establishmient of policies
groverning the various immunization proceduries.

2. Compilation aind publication of general and specific instructions, on
various administrative and technical matters.

3. Investigation and evaluation of the dlevelopment and1 improvement of
materials andl proceduires.

4. Investigation and study of 1)robleis ar ising in connection with the
immunization programl Such as the indications for special- immunizations. occur-
reline of react i(nis, anid eflicacY a nil matich i of \-a 110115 pro(edurimes andl

methods.
5. Provision of techinical advice and assistance to the. Supply Service, Office

of '[le surgeon General, with respect to estimiates of requirements, procure-
mImelit, (list ribultlonl, :111d( stonrae of p)rophyiylct ic b~iologicaIls.

271
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6. Conduct of miscellaneous correspondence with both civilian and military
personnel and agencies and with various governmental and civilian groups con-
cerning the innutnizatioll program.

It is the purpose of this chapter to present a review of the entire program,
to trace as accurately as possible the important steps in the development, adop-
tion, and use of each of the various immunizing I)roc(edures authorized by the
Army during the war, and to summarize and evaluate the experiences gained.
In the interest of uniformnity of pireseiitatioi anl to facilitate reference, discus-
sion of the individual l)rocedures will be presented under the general headings of
development and adoption of the immunizing agent, methods and requirements
for immunization, and experience with the procedure. While emphasis is
given to the developments arising from the demand of mobilization and conduct
of the war, those procedures already practiced before the mobilization period
are also discussed from the viewpoint of their application during the emer-
gency. In addition to the discussion of the various immunizing agents and
their use, an attempt is made to present the salient features of the general
administration of the immunization program.

TYPHOID-PARATYPHOID VACCINATION

Development and Adoption
The full history of typhoid vaccination in the Army is a long one I and

need not be recounted here. It is sufficient to state that the regular administra-
tion of typhoid vaccine to all Army personnel had been routine since 1911 so
that at the beginning of World War II, this practice was almost an Army
tradition.

The Immunizing Agent
For many years, including the period of World War I, the typhoid or

typhoid-paratyphoid vaccine used in the Army had been that prepared at the
Army Medical School. This was continued throughout World War II. These
vaccines had undergone changes as to content from time to time, and intensive
research and investigation had been continuous. As a result, the production
of typhoid vaccine for the expanding Army and such changes as were required
to meet the new situation were not new projects, but represented rather expan-
sion and intensification of previous efforts and existing facilities. In 1928 the
paratyphoid B fraction contained in the vaccine during World War I was
eliminated; the -)aratyphoid A fraction was discontinued in 1934. From that
time until the World War II emergency period, a monovalent vaccine containing
Salmonella typhosa organisms only was used.2

SSlier, Joseph F., and others : Immunization to Typhoid Fever. Baltimore, Johns Hopkins Press,
1941.

2 Ibid.
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In view of the anticipated increase in field service of troops and likelihood
of exposure to enteric organisms, in early 1940 it was considered advisable to
readopt a triple or typhoid-paratyphoid vaccine. This decision was reached
after careful consideration by a committee representing the Army, Navy, and
United States Public Health Service. Acting on the advice of this committee,
The Surgeon General on 9 July 1940 instructed the Commandant of the Army
Medical School to prepare a typhoid-paratyphoid vaccine for distribution to
the Army.A The triple vaccine was manufactured in September 1940 at which
time official announcement of its readoption was made by Circular Letter 67,
Office of The Surgeon General, 3 September 1940.

The vaccine contained in each cubic centimeter 1,000 million typhoid bacilli
and 250 million each of the. paratyphoid A and 1 components. The S. typhosa
strain used was the Panama carrier strain 58 (Army Medical School culture
collection No. 42-A-58) ; the Para B (S. sehotfmuelleri) organism (Army Med-
ical School culture strain 41-H-6) , and the Para A (S. paratyphi), originally
Army Medical School strain 41-N-8. but replaced in 1942 by an English strain
HA-6 (Army Medical School strain 41-N-22). Since the criteria for the
selection of these strains is discussed at length elsewhere'4 as are their character-
istics, these will not be presented here. It is enough to state that they repre-
sented the most highly immunogenic strains obtainable and were selected on
the basis of their virulence, their biochemic behavior and productivity of agglu-
tinins and protective substances, and their production of cross-immunity against
other strains of homologous species. These strains were continued in the manu-
facture of the triple vaccine throughout the war.

On some occasions questions were raised as to the specificity of this vaccine
for protection against infection with strains encountered in overseas areas. For
example in 1942 the occurrence of three cases of typhoid fever among American
trool•s in Inldia occasioned the recommenlation by the surgeon of that theater
that typhoid vaccine produced locally be used there in place of the Army
Medical School product.5 After study of strains isolated from cases in India
and of the Indian-produced vaccine, it was determined that the United States
Army vaccine was at least equal to the Indian vaccine in protection against the
local strain of typhoid bacillus.

Methods and Requirements
At the beginning of the emergency, the vaccine was given in 3 subcutaneous

(loses administered at. intervals of 7 to 10 days, the 1940 regulation reading
"... intervals of not less than 5 nor more than 14 days between consecutive

3 Ltr, SG to Commandant Army Med School. 9 Jut 40, sub : Change in the composition of typhoid
vaccine manufactured for use In the U. S. Army. SG: 444.2-1 (AMS)GG.

4 Longfellow, D., and Luippold, G. F. : hImunizatl.n to tihoid and paratyphoid fevers. Am. J.
lyg;vn 38 I 1: 151, S.wp 1943. Also see' footnfote 1. 1'. 272.

1 Ltr, Surg CRm Theater to SO, 12 Dec 42, sub: Typhold fever. HID: 720.3.
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doses; ordinarily the doses will be spaced at intervals ranging from 7 to 10
days. . . ." The dosage was 0.5 cc. for the first dose and I cc. each for the 2
subsequent doses. The interval between series was stipulated as 3 years, with
only 2 such series being required under ordinary circumstances. A complete
series of 3 injections was required within 1 year of departure for theaters of
operations, and provisions were made for revaccination in face of a threatened
outbreak (individuals over 45 years of age were exempted from typhoid vac-
cination except ander these circumstances). The method for the accomplish-
nient of the first series of typhoid vaccine injections (the basic immunization)
remained unchanged throughout the war except for the required time interval
between individual injections. It was soon learned that the requirement of an
interval "not to exceed 14 (lays between doses" was undesirable and impractical
when applied to large numbers of troops in a rapidly expanding Army. Fre-
quently, when for one reason or another this interval was extended, literal-
minded officers (medical and nonmedical, commissioned and noncommissioned)
would require the repetition of the entire series. To correct this undesirable
practice, Army regulations governing immunization were revised in 1942 6

and the circular letter implementing these regulations T did not state a maximum
allowable interval between individual doses, but indicated that the desired
interval was 7 to 10 days. If this time were exceeded, the next dose was to
be administered as early as possible and the entire series was not to be repeated.

The recommendation concerning the interval between individual injections
was again changed in 1944.8 At that time the recommended interval was stated
to be from 7 to 28 days. This policy was adopted largely for administrative
reasons, chief among which was the desirability of simplifying the immuniza-
tion schedules for individuals receiving the basic immunizations of typhoid and
tetanus at. the same time. Under the old system, with typhoid vaccination ac-
complished at weekly intervals and tetanus toxoid injections spaced every 3
weeks, at least 5 visits to the dispensary or other agency were required. By
giving typhoid-paratyphoid vaccine and tetanus toxoid at the same time, a
saving of 2 visits could be accomplished. This saving when translated into
terms of hundreds of thousands of individuals was an extremely significant one.
There was little hesitancy to accept this change of policy, from a technical point
of view, since the 1-week interval was originally based on administrative
grounds only and it is an accepted principle that in general and within reason-
able limits the immunity response tends to increase rather than decrease with
longer periods between the administration of individual doses of antigen in
series. This hypothesis was borne out in part at least by the result of experi-
mentation at the Army Medical School where it was determined that 3 doses

6 AR 40-210, 15 Sep 42.
SG Cir Ltr 162, 28 Nov 42, sub : Immunization.

STB Med 114, 9 Nov 44.
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of typhoid-paratyphoid vaccine when administered to rabbits at intervals of
3 weeks were just as effective in the production of protective antibodies as were
similar amounts of the antigen administered at intervals of I week.0

The only other changes effected in the typhoid-paratyphoid immunization
practices were those in connection with revaccination methods and require-
ments. Following the demonstration by workers at the Army Mfedical School
and elsewhere Io of the efficacy ofX0.1 cc. of vaccine administered intradermally

or of 0.5 cc. given subcutaneously as stimulating doses, serious consideration was
given to the adoption of one or the other of these methods as routine practice

in the Army. It was considered, however, that such a change in practice dur-
ing the early phases of mobilization was not justified. This decision was based
principally on the fact that prior to Sep)tember 1940 the vaccine used by the
Army for some years had been monovalent in type. Hence those who had

received it rather than the triple vaccine had no basic protection against Para

A or B, without which the effect of single small stimulating (loses was question-
able. Accordingly revaccination with the complete series of three injections

of the triple vaccine was continued until 30 August 1943, at which time the

practice of annual administration of 0.5 cc. of triple vaccine was adopted for

reimmunization to the typhoid and paratyphoid fevers." The subcutaneous

route rather than the intracutaneous one was chosen since the response was

known to be at least as good with the former as with the latter, and it was

considered that the intracutaneous technique when applied to large numbers

of trooI)s was cotisidlernibly less (.ert;•in of proper accomplis!ment than was the

subcutaneous method of injection and would inevitably be more time consuming.

At the time of the adoption of this method of reimmunization, the exemption

from revaccination of those over 45 years of age was removed, the only exemp-

tion remaining being that of the l)resence of a medical contraindication to the

procedure.
To recapitulate, the final policy for the administration of typhoid-para-

typhoid vaccine was briefly as follows: :
1. Initial immunization: 3 doses of typhoid-paratyphoid vaccine, 0.5 cc.,

1 cc., and 1.0 cc. respectively, administered subcutaneously at 7- to 28-day

intervals without unnec-essary delay after entry into the Federal service.

2. Revaccination: 0.5 cc. typhoid-paratyphoid vaccine administered sub-

cutaneously annually or in the presence of danger from an outbreak of typhoid

fever or the paratyphoid fevers, this revaccination procedure to be followed

if an initial series as above had been received at any time in the military service.

Army Med School, "Comparative effectiveness of 1-week and 3-week intervals between (loses of

T. A. B. xaccinpe. 16 Oct 44. HD: 720.3 Typhoid and Paratyphoid.
I'' 5.: fimtnote 1, p. 272.

AR 40-210, C 6. 30 Aug 43.

i I) AR 40 210. 25 Apr 45. 42 SNee footnote 9.

3463:M6 0) 55 -19



276 PERS(ONAIL HEALTH MEASU'RES AND IMMUNIZATION

3. Initial vaccination or revaccination required within the 12-month period
prior to embarkation for overseas duty.

Experience

Effectivene•i. The effectiveness of typhoid vaccination as employed in
the Army over a period of approximately 35 years has been generally accepted
and requires little exp)osition here. In the historical review, previously referred
to, were presented the results obtained from the inception of the procedure in
1909 through the year 1939.13 These will not be repeated other than to recall
that the incidence rates for typhoid and the paratyphoid fevers during World
War I in a vaccinated Army were approximately one three-hundredths of those
experiences in the Spanish-American Waar when no immunization was prac-
ticed, this difference being stated to be ". . . a result of the routine use of
typhoid vaccine as a protective measure and improvement in methods of
environmental sanitation."

A continuation of these excellent results is indicated by the fact that the
combined average annual rates for these diseases during World War II was
approximately 0.05 per thousand which is about one-eighth of the combined
rate for World War I which was 0.42. Table 22 shows the cases and rates per
thousand per annum for typhoid fever, paratyphoid fever, and the diarrheal
diseases as they occurred in the Army during World War II, and Table 23
provides the same type of dat -is nearly C,,mparabie as possible for World
War I.

':- See footnote 1. p. 272.

TABLE 22. TYPHOID, PARATYPHOID, AND DYSENTERY, DIARRHEA, AND ENTERITIS, UNITED

STATES ARMY, 1942-45

Rates Per 1,000 Troops Per Year

o PDysentery, diarrnea,Typhoid Paratyphoid and enteritis*

Cases i Rates Cases Rates Admissions Rates

Total Army .505 0.-02 839 0.03 785, 164 30.82
i---

United States- ---------------- 91 .01 125 . 01 294, 346 19. 97
Overseas ---.------------------- 414 .04 714 .07 490,818 45. 72

Europe only --------------------- -64 . 01 84 .02 92,304 20. 98

*Relates to all dystnteries, enteritis, gastroenteritts, colitis, enterocolitis, and diarrhea (not elsewhere classified).
No vaccination is applicable to these groups of diseases.
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'ABLR 23. TYPHOID, PARATYPHOID, AND DYSENTERY, DIARRHEA, AND ENTERITIS, UNITED

STATES ARMY, WORLD WAR I

Rates Per 1,000 Troops Per Year

Typhoid Paratyphoid Dysentery, diarrhea, and

p h enteritls*

Cases Rates Cases Rates Admissions Rates

otal Army --------.---------------- 1,529 0.37 212 0.05 92,512 22.4
United States -------------------- 546 .24 32 .01 39,854 17.8
Overseas (Europe only) ----------- 885 .53 151 .09 48, 202 28.9

'Relates to all dysenteries, enteritis, gastroenteritis, colitis, enterocolitis, and diarrhea (not elsewhere classified).
lo vaccination Is applicable to these groups of diseases.

It will be seen that the rates for typhoid alone in the Army during the last
war were only about one-twentieth of those experienced in the former conflict,
while that for the paratyphoid fevers was about three-fifths that encountered
in the earlier experience. This difference seems to be particularly striking
when considered in the light of the rates for the diarrheal diseases which were
3ssentially the same for both periods. This single observation might suggest
:hat the chances of acquiring an enteric infection were approximately the same
n both wars. that the nonspecific protective measures were equally effective
luring the two periods, but that the protection from specific vaccination par-
;icularly that against typhoid fever was considerably improved over that
tfforded in World War I. If such were the case, however, it would be reason-
ible to have expected the rates for the diarrheal diseases to have increased at
east as much as did typhoid under the unfavorable conditions met in overseas
,heaters of operations. This did not occur since typhoid fever among troops
;tationed overseas was approximately 4 times higher than for those in this
sountry while the diarrheal disease rates showed an increase of about 2 times.
t. ratio approximating this held for all the major theaters despite wide varia-
ions in the actual incidence of the diseases in question. For example, the
;uropean Theater of Operations reported the lowest typhoid and diarrheal
lisease rates for any major theater and the China-Burma-India theater, the
dighest. The European theater typhoid rate was essentially twice that in the
Jnited States and the diarrheal disease rate about the same. The typhoid rate
n the China-Burma-India theater was 30 times greater than that in this country
md the diarrheal disease rate showed an increase of about G fold.

This situation also obtained in World War I when t!l't rate in Europe for
yphoid fever was just over twice as high as in this country and the diarrheal
lisease rate was slightly over 11/2 times that experienced here. The experience
vith the paratyphoid fevers essentially paralleled that with typhoid in this
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regard, the former showing a slightly greater increase in incidence in overseas
theaters than did typhoid fever.

This view of the occurrence of typhoid and paratyphoid fevers does not
bring forth evidence against the efficacy of vaccination for the prevention of
these diseases nor does it gainsay the probability of a considerably improved
typhoid vaccine. These observations do, however, emphasize again that the
incidence of typhoid fever and the paratypioid fevers, as well as of the other
enteric infections, tends to be in proportion to the opportunities for infection
existing in the environment and that specific protection through vaccination
does not eliminate the necessity for proper applicatiot, of sanitary measures
for the control of these infections.

Histories were received by the Epictemiology Division, Office of The Sur-
geon General, of most of the cases of typhoid and paratyphoid fevers reported
in the United States during the war. In a number of instances it was apparent
from these histories that the diagnosis had been made on insufficient evidence.
There were a few individuals in whom the clinical course and laboratory find-
ings were such that a diagnosis of typhoid or paratyphoid fever could be made
with reasonable assurance in spite of failure to obtain positive cultures of the
organisms from stool, blood, or urine. These cases, however, were not included
in the data presented in Table 24. There were 42 cases of typhoid fever in the
4-year period from whom the organism was recovered and on whom clinical
and epidemiologic information was received. Eleven cases occurred in each of
the years 1942 and 1943, and 10 in the years 1944 and 1945. Twelve cases had
had not only a basic series of typhoid vaccine injections but 1 or more stimu-
lating doses in addition. Eighteen had had the basic series but no stimulating
doses. In 9, the basic series had been begun but not completed at the time of
onset of typhoid, and in 3, no vaccination had been done, the individuals having
just been inducted. Among the 12 who had had a basic series and 1 or more
stimulating doses, there were 8 who had had 1 stimulating dose, 3 who had had 2,
and 1 who had had 4. This last case was a result of a laboratory infection as
was 1 other in the series. The intervals which had elapsed between the last dose
of vaccine and the onset of typhoid were studied for those individuals who had
completed a basic series with or without additional stimulating doses. The
interval was less than a week in 2 cases, between 1 week and 1 month in 3, 1
month to 6 months in 9, from 6 months to 1 year in 9, and in excess of a year in 6.
It is of interest that in 1942, when men were being inducted at. a rapid rate,
the majority of cases of typhoid occurred in those who had not received a com-
l)lete basic series of typhoid vaccine whereas in subsequent years, particularly
in 1945, most of the cases had had not only a complete basic series, but 1 or
more stimulating doses. In summary. it may be stated that except for the year
1942, most cases of typhoid fever in the United States occurred in fully vac-
cinated personnel and that such cases as (lid occur during the war in unvac-
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cinated individuals were not due to failure to carry out immunization. It is
also aplptrelnt that most of the typhoid occturred through failtire of immuniza-
tion to protect against the dosage of the infecting organism received. Whether
the important factor here was the strain of the infecting organism, against
which standard Army vaccine might not have been adequate to protect, whether
it was the number of organisms ingested or whether it was some deficiency in
the individual's ability to develop immunity after vaccination cannot be
determined.

TA.i.: 24. IMMUNIZATION STATIS or 42 ('ASIS Or TYrIIoiI FEVro R AtNON; ARMY

PERSONNEL. IN Tile I'N rEt) STATE:S, 1942--45

(,.kS.S PROVEN 1Y POStTIVRI C'UI.TRI-.S, ON WHOIOM HiISORIES WERE RI: cREEIE) BY

EiDEI*M IOII(XY DIVISION, (tWFICE O1F T|l. SU'R(;A)N GENKRAL

Immunizr en Record 1942 1943 1944 1945 Total

Typhoid Vaccine Received

Basic series completed, stimulating dose(s) given _ _ 1 5 6 12
Basic series completed. no stimulating doses- ----------- 4 9 3 2 18
Basic series not completed ...... ...... ........ . . - 6 1 1 1 9
No vaccination --..............---------------- I - 1 1 3

Total -------------------------------------- 11 111 10 10 42

N umber of stimulating doses givenI
1 dose ------------------------------------------ - 1 5. 2 8
2 doses--- ------------ ------------------- ------------ - 3 3
3 doses - --

4 d o s e s . . . . . . . . .. . . . . .. .. . . . .. . . . . . . . . . . . . . . .. . . . .. . . . . .. . . . .

Interval From Last Dose to Onset of Disease
(For Cases Who Had Completed Basic Series)

Less than 7 days- -- - ---- --------------------- 1 2
1 week to I mo'nth -------- ----------------- 1 1 3
1 to 6 months ---------.--------------------------- 2 4 2 1 9
6 months to 1 year --------------------------------- 1 5 1 2 9
More than 1 year* -- 3 3 6
Not stated ------ -- ------------------------------------ 1 - 1

Total --------.---------------------------- 4 10 8 8 30

*Of the 6 cases in this group, the interval was 12 to 15 months in 3.

Reaction.y. As pointed out previously, typhoid-paratyphoid vaccination
has for many years been an accepted, almost traditional procedure in the Army.
That this procedure is attended by local and systematic reactions has also become
more or less generally accepted. Accordingly, the proportion of such reactions
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in those r\•keiving the Vaccine is not definitely known nor has it been considered
to be of enough importance to initiate a study of sufficient magnitude to allow
such defin it ion.

During only one brief period of the war were rel)orts received indicating
an unu1sually high oceculrrence of untoward reactions following the adnministra-
tion of this vaccine. This was during the first half of the year 1942 and the
reports indicated reactions to tyl)hoid-l)aratyl)hoid vaccine unusual both in
number and degree when the vaccine was administered within 5 to 10 days
following yellow fever imnunuization.- The occurrence of such reactions, how-
ever, was not sufficiently frequent nor were the reactions themselves of such
severity as to warrant concern and the matter was automatically rectified with
the discontinuance of routine vaccination against yellow fever. The matter
was given considerable study, however, and it was considered that the apparent
increase in reactions to tyl)hoid-p)aratyl)hoid vaccine when this material was
administered a short time after the yellow fever antigen were in the nature of
a summation of reaction to the two agents (the febrile reaction to yellow fever
vaccine having a usual incubation period of 5 to 7 days) rather than a true
augmentation of the reaction from typ)hoid vaccine itself. This formed the
basis for the recommendation that administration of typhoid-paratyphoid
vaccine within a week following yellow fever immunization should be. avoided
whenever possible.15

Other than that just referred to, the experience with reactions from triple
typhoid vaccine during World War II apparently differed little from that of
p)revious years. A fairly high proportion of individiuals receiving such vaccine
will exhibit reactions, local or systemic or both. As previously indicated, the
exact p)roI)ortion of such reactors is not known. Previously published figures
of 10 to 20 percent "' are probably safely conservative. The most common
reaction is that of local redness, heat, and tenderness at the site of injection.
The systemic reactions encountered are characterized by general malaise, head-
ache, and elevation of temperature. The second injection of the basic series
is the (lose most likely to cause reaction but untoward effects from stimulating
doses are not uncommon particularly in individuals ,who have received several
"basic series" or stimulating doses in the past.

SMALLPOX VACCINATION

Development and Adoption

Smallpox vaccination may well be classified as one of the most. important
measures for disease prevention that has been applied in military as well as
in civilian populations. It has long been recognized that vaccination is, for

" Report of Conference on Yellow Fever. Typhoid Vaccine Reactions. SGO. 14 Mar 42. HD: 720.3.
See footnote 9. p. 274.
See footnote 1. p. 272.
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a I I practical plrposes, t Ile onl y practicable effective procedure for the prevent ion
of variola. The story of the recognition by Jenner of the effectiveness of
cowpox inoculation for the prevention of slnallpox and the subsequent develop-
ment. refinement, and general application of this principle is one of the classics
of medicine and has been recounted so often that its review here is not
w~lllarrated.

Smallpox vaccination in the Army antedates the application of any other
immunization procedure. The exact date of the adoption of this 1)rocedure
for routine use in all Army personnel (toes not appear to be a matter of record.
However, its first use is said to have been early in the last century. Its applica-
tion was expanded somewhat during the Civil War period and its adoption as
a routine measure was p)resuaiably at or near the turn of the century.,, Vacci-
nation against smallpox has, of course, been continued since that time as a
routine 1)rocedure and is applied on entry into the service and at intervals
thereafter.

The Immunizing Agent

Glycerinated calf dermovaccine is the agent used in the Army. Army
Medical Department specifications applicable to the purchase of this vaccine
are quoted in part as follows:

Smallpox Vaccine, U. S. P.

OcGcral dcsoription.-Vaccine shall conform to the requiremnnts of the National
Institutes of Health.

Quantity.-Vaccine shall be supplied in capillary tubes, each tube sufficient for one
vaccination. Ten such tubes shall be the unit of quantity, furnished with 10 sterile
needles and one rubber bulb.

Packaging and Packing.-The unit of quantity shall he furnished in suitably sized
anad construtcted individual containers. Shipment shall be made in a waterproof bag or
envelope, in an insulated container, having enough dry ice to keep the vaccine at the
proper temperature until it reaches destination.

Expiration date.-Shall not be less than 2% months after delivery date.

It will be noted that these specifications in stipulating refrigeration during
shipping take cognizance of the fact that this vaccine, containing a living virus,
loses its potency rapidly unickss kept cold (preferably at freezing temperatures)
at all times. This extreme lability and the short expiration date resulting there-
from were obvious obstacles to the maintenance of stocks of fully potent ma-
terial in Army installations in the various theaters of operations and in this
country as well. Continued emphasis was given to the necessity for proper
shipment, storage, and care of this agent. In order that proper instructions in
this regard might be disseminated to supply depots and other agencies concerned,

I` The Medical Department of the United States Army in the World War. Washington, Govern-

ment Printing Office. 1928. vol. IX, pp. 357-386.
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a memorandum otitlining the proper procedure was forwarded to tile Finance
and Supply Division, Office of The Surgeon General, from the Epidemiology
Branch, on 2 December 19-4 1 .1 In brief, this memorandum presented the fol-
lowing procedures as requirements:

1. Shipment to be made by the most rapid and direct method and route
2. Ordinary shipment by express, etc., or long distanced shipping by air, to

be made by packing vaccine in dry ice and insulating the package properly
3. For extended shipnment such as by boat, the vaccine to be held at freezing

temperatures
4. Upon arrival at destination and thereafter until use, the vaccine to be

kept at all times behlw 50 ('., preferably below 00 C.
Essentially th;- ,me information was disseminated to all medical installa-

tions and medic" in Circular Letter 162, Office of The Surgeon General,
28 November 1U . . gain in November 1944 in War Department technical
bulletin, TB MEl) T. In addition, it was recommended in both of these
publications that because ' its perishaole nature and the brevity of the period
of expected potency, the amomit requisititaned should not be in excess of the
anticipated need for approximmately 2 months. It was also recommended that
for use overseas smallpox vaccine af acceptable quality be purchased locally
whenever possible. This l)rocedure' 'as followed quite extensively in the ITnited

Kingdom for troops stationed there. Local l)rocur(invnt was also accomplished
in India for a time but was discontiniued upon the ,evelopment of a more
satisfactory system of air shipment with adequate dry 'We refrigeration. Local
procurement was also practiced in other areas but as a rule only to meet unusual
needs.

The question of specificity of the action of American-made vaccine when
used for the prevention of the virulent smallpox of the Far East and other areas
was brought up from time to time. In view of the basic nonspecificity of the
proceduire (vaccinia virus being used for protection against variola virus) and
the lack of evidence of noneffectiveness of American-made vaccines in these
situations, this matter was not considered to present a problem. It was con-
sidered that vaccination properly performed and interpreted, using potent
vaccine, woould afford adequate protection.

Methods and Requirements

The method recommended for the performance of vaccination was the so-
called "multiple pressure" method now generally accepted in this country to be
the one of choice."9 The instructions issued with respect to this procedure em-

Memo, Chi•f Epidemiology Branch SG0O for Dir Finance and Supply Div SGO. 2 Dec 41, sub:
Shipping and storage of smallpox vaccine. H1 : 720.3.

"1 ee, footnotes 1. p. 272 and 11. p. 275.
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phasized adequate care of the vaccine to insure its potency, careful attention
to the vaccination procedure itself, and proper interpretation of the results
obtained. It was stipulated that the procedure be repeated until a satisfactory
result (vaccinia, vaccinoid, or immune reaction) was demonstrated.

Early in 1943 when large numbers of men were passing very rapidly
through induction and reception centers, it became apparent that vaccinations
performed at these centers could not always be properly interpreted, and hence
it was thought that considerable value from the procedure was lost. Accord-
ingly, a mnemoralndum! was published by The Adjutant General directing that
smallpox vaccination should not be performed unless the personnel concerned
were to remain at the center at least 1 week." It was thought that the results
incurred by the postl)onement of this procedure for a short time were more than
con)pensated for by the advantage which would accrue with the opportunity
for observation and interpretation of the vaccination result.

Because of the occurrence of a certain number of cases of smallpox in
ovenseas installations, it was found necessary in 1944 to emphasize once more
to medical officers in the field the necessity for careful attention to the per-
formance and interpretation of this simple procedure. To this end there was
published in the Aivny Medical Bulletin. August 1944, a special article on
smallpox vaccination.21 Unfortunately in some instances a lack of knowledge
or failure to appreciate the importance of the development and maintenance of
satisfactory immunity to smallpox resulted in failures to vaccinate troops prop-
erly. As will be seen, these failures led to a certain number of cases of small-
pox, some of which were fatal.

The stated requirements for smallpox vaccination were such that had the
vaccination been performed properly in each case the Army should have been
essentially 100 percent immune to this disease. It was required that all per-
sonnel be vaccinated without unnecessary delay after entry on active duty and
once every 3 years thereafter. In addition, provision was made for the vaccina-
tion or revaccination of all personnel ordered to duty beyond the continental
limits of the United States unless such vaccination has been accomplished dur-
ing the 12-month period prior to departure. Provision was also made for the
revaccination of all p)ersonnel on the occurrence of the disease in a command or
in the presence of a threat of such an outbreak.?1 In other worids, smallpox
vaccination at least. once every 3 years was required for all personnel and more
frequent vaccinations were authorized and recommended in the event of possible
exposure to the disease.

2o WD AG Menho 840-6-43, 12 Apr 43, sub: Smallpox vaccination at induction and reception
centers. AG : 720.3.

2' Smallpox vaccination. Bull. U. S. Army M. Dept.. No. 79. Aug 1944, p. 2.
2 See footnote 6. p. 274.
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Experience
sx. he l-11Y xpeieie v ith snai 1 pox dutnig tiglte war Y'ears

is fitrt her t est i tiotiv to tule t'tlect ivelt'ss of vacei nat iol III thle prevelt ion of
this diisease'. Hi'ere occurred t111i1111g, this period a total of 113) cases of which
10 wt'tre reporintedI fromttil tt jumt ed States and 105 from overseas. This is in
rather sharp vonlt ast to tile experience of thet la1st wvar during which a. total
of 853 cases wvert' reported. 7SO front the Uniiited Statetts and 73 from overseas
stalt ionls. While tile currenit recordl is an1 excellent one anld shows it marked
inlilroveillielt over that of World W'ar 1, it appears profitable to Inquire briefly
inlto the reasonls for (the occurretice of even a few cases inl a, 1 00-percent v'accin-
ated group. The review of thet incidence figtres reveals that aliiost half the
cases5 rep~orted occtt mred Ini thle 111tid i- Hurmli theater andl the Persian Gulf
2otlllmanld. tilie cases repJorted from these ateas hei tlg :33 and(15I respectively.
(See chlapter otil Snia I pox ill anlother Volume ill thiis series.) Invest igationls

cotiducted by- thte siirgeotis of theste theaters led to thle cotnclutsions that failure
to ~ ~ ~ N vaciat lIil~nY a eSpojlSib~le.ý-' These coniclusions were based on the

fact that, Nv ith veryN few exceptions, the i nd ividliials who tdeveloped snmallp~ox
eitheri presenlttd nio indication of a previous satisfactory vaccinat ion as evi-
tieticeti by a scar, or tie scarV presenit was thet rtesult of vaccination in infancy
Or Chlildhlood. Thie records of sutch inditividluals, hlowever, almost. invariably
iiidicated immnnltie rt'act ions to vaccinations performetd( while in tile military
service. 'iThe fact. that they then tdeveloped smalnlplox is clear ind~icaltionl of
Unsatisfactory Iperforl-l1i!W1e of thie vaccination p~rocedlurte and failure to read
and iinterlpret the retsiiit iproperiv. Thlese findings were confirmed by study of
the few cases which occiutrred ini th11is counlt ry.-

Ad(di timiall evidlence poinlting to mitsatisfactory routine vaccination prac.-

tice was found ini thle unuilsually high p~rop~ortionl of individuals presenting vac-
cinia or vaccinoiti reactionls when vaccinations were carefully performed in

sp~ecial sit itationis atl(I thle rtesutlts tritically observed aind~ anlalyzedI. Two stich
1 tstaitices are citedl its examples.

InI the Peri-,an Gulf Commiland in 1944, 16,515 individuals were revac-
citiated with a fresh potenit vaccinle becautse of tile occurrence of cases in the
are-a anld amiong miilitary p)trsontlel. TIhe result inl reactitoils were as follows:
vaccinia, 9.1 1)ereent ;vavcctiloid, :I5.5 lCrcelit, immiune react~ionis, 55.4 1)ercent.1

IIl tile face of anl outbreak of smallpox among, civilians employed in the
1 155th Armnl- Air Fiorce Base [nit ( Fortaleza, Brazil), all military personnel

-' (I )E'TNI. ('III. 3f) Ap~r 44. 111). 12 1 'TNMID i'.rsian-Gutt C'nmd. 21 'say 44. 111). (3)
IETMND. Inlldin Mirmll 'Tbnter, 1 Jun 4.-. 111).

2rFlie :Smallpojux. Inidenvjtle. Trea:tmniit. 11114 Conrtrol, ZJ. 111) : 710.
ETN.f1, Persion~ Gulif C4,nid, 17 Augi 44. 111).
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subject to exposure were revaccinated in August 19 14.• Of the 155 individuals
concerned, reaction,, of vaccinia resulted in 95, vaccinoid in 9, immune reactions
in 39. Twelve were interpreted as being failures and repetition of the pro-
cedure was required.

In both instances the individuals concerned had all been vaccinated within

3 years and many within a considerably shorter period, obviously unsuccessfully

in many cases. It was the consensus of the various observers that these fail-

ures were traceable to the use of outdated or improperly refrigerated vaccine

or faulty technique. The basic fault, however, lay in the failure to observe and

atssign the proper interpretation to the reactions following vaccination. There
was apparently a certail) tendency to consider that all individuals not respond-

ing with a vaccinia or vaccinoid reaction were immune. This, of course, was

fallacious and( s,.-h itidividiials in many instances were in fact not immune at the
time of vaccination, nor did they profit by the procedure if in fact it was an
undetermined failure. As a result such individuals were unprotected.

Thus while the record with respect to the occurrence of smallpox anmong

troops diring the war period was probably the best ever achieved under kindred

circumstances, the fact remains that failure of proper vaccination in individual

cases did result in casei and death from this disease.
Reartion.ý. Reactions, in the sense of untoward effects and complications

following smallpox vaccination, were of little moment. A certain number of

those vaccinated did require medical care because of fever, infection at the site

of vaccination, et cetera. These incidents are not worthy of detailed study

but an approximation of the extent of their occurrence is of some interest. For

this purpose, the experience in the United States for hlie year 1943 may be taken

as a representative sample. During that year there were admitted to Army

hospitals in the continental United States, 5,260 individuals with admission

diagnoses of reaction to smallpox vaccination. While there is no accurate

method of determining the portion of total vaccinations thus represented, a

figure for such reacti3ns of approximately 1.7 per thousand vaccinations may

be arri-ýe( at by considering that one vaccination was performed on each in-

dividual entering active service with the Army during the period. Since the

total number of vaccinations performed was unquestionably greater than this,

this ratio is un(doubte(lly high, but, even so, represents a small price to pay for

the protection afforded. Of some interest is the fact that untoward reactions

to vwccination ten(le( to increase somewhat d(uring the sulmmer montls. Apply-

ing the same method of calculation referred to above, it is estimated that the

rates for such reactions were approximately 0.7 per thousand in January, and

3.3 per thousand during August. The only immediately available explanation

2' Ltr, Chief Surg USAF South Atlantic to .G. 8 Sep 44, sub : Epidemiological report on smallpox

at Fortaleza, Brazil. HD: 710.
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for this is that during the sumner months there is a greater tendency toward
naceration of the vaccinated area through increased skin warmth and perspira-
tion, and thus a more favorable site for secondary infection is afforded. Also,
in some areas the opportunity for contamination from outside sources, such as
dust, is greater in summer tham in winter.

The only other type of untoward reaction to smallpox vaccination reported
was lpO~t 'accinal euehalitis. (see Table 2.5.) This conditioni was reported in

TABLE 25. PoSTVACCINAL ENCEPHALITIS

C ! Dte Time betwen vaccination Outcome Remarksfand Onset of symptoms

I 94 r

l_ March 10 days ....- - Fatal -------------- Pathological diagnosis:
nmeningo-encephalitis,
cause undetermined.

2--- May- 31 days (?)-...... Recovery complete Symptoms and signs
more closely simulated
those of peripheral

I neuritis than of en-
cephalitis.

S November 7 days ------- Recovery partial.
4--- November_- (?) Onset nervous I Fatal ------------- Pathological diagnosis:

symptoms 17 days infective polyneuro-
after induction. nitis.

194

r. February-.. :3 days ------------- Fatal -------------- No specimens submitted
to Army Medical Mu-
seum.

6--- August ----- 17 days-.......... Recovered.

1945

7--- February--- i 10 days ----------- Recovered with some
loss of vision.

8_ March _ 2 davs ------------ Recovery complete.

S individual instances. 4 such cases being reported in 1942, 2 in 1943, none in
11.4-I. and 2 in 1945. Such study of these cases as it has been possible to make in-
dicates that, while in fact they all ocurred following smfallpox vaccination, there
is reason to doubt that some of them, at least, were in fact true postvaccinal
encephalitis. The onset of central nervous system symptoms varied from 2 to 31
days following vaccination. Only 3 occurred after an interval of 7 to 10 days.
Of the entire group of S cases. 3 were fatal. Post mortem specimens from 2 of
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these were stutdied at tile ArtivN Med icalI Muiseuimiii an til( e pathohorgic diagnioses
a rrivedl at were iteiilg-lc~la ticause unidetermlincEd. iii oneP cas-e, atid in-
fect ive polviieu ron it is nil lie ()tile].. i ii fort itliately, nio specimens wvere available
ill the case of the thiri d fata litv. ( )f tile reminaiil ;g . cases, there were 31 who were
reported to have recoveredI comipletely, and 2 wvith minor nieurologic residuals.
While the p~roo)f or (disproof of trule 1)ost vaccinal encejlhai it is Iin these reported
cases cannot be miade. it is cotisidered that inl at. least half of them the only
relationiship) between thle p)reseniting condition and vaccination was one of timie
and iiot. of cause and result. Th'le other 4 may have been encephalitis resulting
from smallpox vatccitnat ion. TIable 25 presenits a r~siuiii6 of these cases.

It is of somie interest to note that no postvaccinal tetanuls was reported
amiong the miany mini ons5 of vaccinations performed. Inai-niucli as tetanus
ilimuilzat ioii was commonl011Y not completed nut ii some weeks af ter the smiallpox
vaccination in A rmy inductees, an uid ence could have aftforded no protection for
thle majority of Such inll viduals, freedom from this comiplication miust be
attributed to the high quality of vaccine used, tile technique of application,

andtheavodane, f dessings over the site of vaccination.

TETANUS IMMUNIZATION

Development and Adoption
Administration of tetanus toxoid was the first new, g)enerally applied uni-

iiulnization procedur'e to be adopted for the Army during the World War 11
emergency and this, added to typhoid1 and smnallpox vaccination. b)ecamne the
third of the group of procedures referred to for administrative purposes as
routine Immnunizations. Of all new p)rocedures adopted during the, war p)eriod,
tetanus immuiinization was probablyl the miost successful.

The. use of the toxoid p~rep~aredl f rom tile toxin of ('lo.~tridbiuii tetani for the

p)roductionl of active immunity to tetanus wvas not new at the tune of its, adop-
tioni by the Ary hs pr'ophylactic prlocedurie was first applied in France
p~rior to 193().281 Following this Ipiciieer work, extensive investigation of the
usef ulness of the procedur'e was cani led onl and numerous rep~orts attesting to its
efficacy were lpublishe(1both ill this couiiitri yand abroad.

Tetantus immunization uisin g toxoid was adopted by the. British, Canadian,
and French Armies somie tinile before, its application in U nitedl States Forces.20

'ý(1 ) ltaniin. G., and Zoieller. C. : ana~tiixiiie t~taniqiiii et rinminiunistioii active de 1Iiloniiae
vis.A-vis I1n ti'tani's. Min. dei Fliit. Pasteur 41 : 03-833. Aujg 1927. (2 ) Ra~non. G;.. andi Zoeller, C.:
Stir lit valeitr et la durHe doC iinttnunit46 conftr~e par l'anatoxine tktanique danq la vaccination de'
iliornile ijintre iie t~tanus. ('lmit. rendi. SidcI hi~d. 112 : 347-3I50. :1 Fo-1 33.

2,(1 ) Rpt. Inutelligencie D iv, OffmiCi ef Naval Opits. Navy Dept. 25 Sep 40. sub : Great Britain.
immnintizationi aga inst tetanus avi 'iiias gangrene. 12) Ltr. D r. It. 1). D efriis. .Atg Dir Connatught
Laboratories, to Dr. W. T. Harrison, IDir Div of Biologicai Control. Nati Inst of Health. 16 May 40.
11I): 720.3 Tetanus Toxoiiii. 0 ) ILtr. Gastoin R~amo~n. Iiistitiite Pasteur. France, to Dr. W. T1. Harrison,
Natil Inst of Health, 17 'May 40. HI): 720.3 Tetanus Toxolid.
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lToxoid was 11111 v tsflkII adi Zitiiiistered to )teisonn tel of the Frenich ArlN rnivseal
as 1 9:1(. 1n lforilia t loll recei vedl from Fra nce ili 1().I( InicatedI'~ thal t no case:.; (~1I~

of tetanlus had occurred ill inkiniun ized individita s up1 to that t i me. It %%,!s est I -
Imatedi tlhait somie so percenit of the Br-it ishi Expletitmioar *rv Force inl Fla nder-s ill
tile exarly phase of the war were protected from tetanus bI toxoid. I uinrthis
harr-1owinig k~x telt-lence. theitcoeie of tetanuis a ttonglin rt ishi woutnded was re-
ported to have bteen buit I).4-a per thiouisatnd, none occurring inl '11,N. onle previoulsl
inmnin iized withI toxoid. (I 1111iiin i-/at loll to tetatinls as wvell its other i nimlu aiza-
tjofis is onl a voluntary basis inl the Brit ishi Army, and it was thle policy W~
admill)iiister prophyvlactic a lit itoxi ii to all wounldedi incl ud ing t hose known to
have received toxoid previously.)

Ihe tirst step) toward the adioption of active himniunizatiloli to tetanlus inl the
1-n itedl St ates Arimv %%as taken inl the sp ring of 1 940. At anl inifornial meeting,
representatives of thle A rnvl. NnAv v, anid tilie Iuhil iv IHealthI Service agreed
imnati i 10llys that such a Ipi(wedlure was dlesi rable anud should be adop1 ted at
olice.:'. A formal reconinendat ionl that a]lI mi lit anY personneoila active dilttv
be act ively imminun izedi agrai list tetan its was made by- 'I'ie Si i-rgeoti (Genleral onl
2S May* 19410 inl a letter to vhe Adjutant G eneral."' InI this letter it was pointedl
ouit that tetanus is onle of thle most serious" complicatilolls of t rutiltiat ic surlgery%
an1d onle that requiires considerat ion ilii any skini perforating wound. The ad-
vant ages of ac(tiv-e inimun izat ion w~ith1 toxoid over, tile adminl11ist ratilonl of tet anuls
ant itoxi ii for passivye protec-tion were em phasized anld thle necessity for early
act ion 1as -a means. (of p)1epare' lness was stressed. Ili addit ion aii outline of the
propo1 sed method for tile adlnii ijist rat lonl of thle toxoid was presented. The WVar
Departmnent, wvhi ile receptive to the propoPsail inl genier'al. was iiiifilii h to adopt
minunediately thil niew linmiiiizatiaui proceduire. Aec-orduigiy, the correspond-
enice bet ween The Surgeon Geiieral and the War D epartment, initiated by thle
letter of 28 -May' 194111. was cont inued by 10 indorsements uint il 27" January 1911.
viurough~out thuis coi'respomiience. vie Sn rgeonl (reneral Ii rged repeatedl l that
olefiiiite act ion be t akeii for the adhopt ion of tilie procedur~e poin~ting out that.
foretlect'ivenless. earii basic. iinniun 1izat ioll of all1 min itiit personnel was requiredI
amlid that this could not be accomiplislied onl the eve of coiiibat . Ilie further i ndi-
cated that thle procurement of suificient qu-ant ities, of toxoid wotdld requiire long.
ranige detiliiite comm iitnievits wvith time manufacturers. InI suplport of his posi-
t ion., The Sn rgeouu Genleral referred iii his inidorsemniut of :1 Decepiiber 1940) to
the iiimintes of the mieet inmgs of tlir~ee National Research C ouncilI committees inl
which each recommiiended strongly the adloptioii of this method for thle. p~reven-
t ion of tetanuis inl the Arimed Forces. Reference was also muadIe to a letter
from the Siirgeoii General, United States Puiblic Healdth Service (30 October

"~'Memno. L~t (tt J. .1. S4imimons. RG0. for Chief Prof Serv Div. SG0. 16 May 40). 141): 720i.3
Teaus Toxoid.

11 I.?r. 1,G to TAG. 29 May 40. sub :Active immunization military personnel against tetanus, with
11) Indts. 7 Ito-is. SG, 720.3 1.
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.940), in which the procedure was strongly indlorsed, and which p)ointed ouit the
lifficulties with respect. to the procurement of adequate suppllies of toxoidl or
of antitoxin, if toxoid were not to be used, unless definite and specific assuirancevs
louild be given at ant early (late to thle various manufacturer, of biologics. At
he termination of this series of indlorsemients, the p~ropo~sal still lacked complete
.ccelptanee by the War D epartnment. It hadl. hiowever, been "approved In
minciple" and The Surgeon General hiad been instructed to "adopt a pr1oceduIre
vhichl will provide for required immununizat ions Nvitli tetanus toxoidl in event
he War D)epartment. determines that the prospect of combat is inuinIIent.'
ýuthiority had also been given (8.Januiary 1941) for the p~roculremenet and storage
If sufficient toxoiol to immunize thle total arlnedl force plannedl to lbe mobl~izedl
ni 1 June 1941.

Before the administration of tetanlus toxoid to all troop" was directedl,
imlited applications of this p~rotect ive nicasuire were made. InI March 1941,
hie C'ommander of thle Philippine D epartment reqIuestedl adlvice by radlio as to
hie advisability* of the routine use of toxoid for all troop~s in that D epartmienIt.3 2

7,poll the recommendation of The Surgeon G eneral, hie was dlirectedl by the War
)epartment to initiate the procedlure imilnedlately,:', and Iinst ruct ions for the
iiethod of administration of the( toxoid wvere dlisp~atchedl to him. Following
his, it was recommended to the Assistant C'hief of Staff, CG-1. that a similar
Policy be adoptedl for the Panamia D)epartmient, Atlantic bases, and the Hlawaiian
)epartment.- Onl 11 Akpril 1941, The Surgeon General was adlvised by The
W(1utttnt General that the commi~andlers of these dlepartments, and bases had
keen directed by radio to p~roceedl with tetanus immuniti1zatilonl of all military
Iers')nnel under their conmnand.l?" A schedlule for the accomplishment of this
mnnunization was indicated, the P~anama Canal D~epartment being dlirected1 to
.ccomlplish the measure at. once, the Atlantic bases to comp~ly between 1 May and

".Il~v, and the Hawaiian D~epartment between 1 June and 1 August 1941. In1
It- light of subsequent events, these actions, paIrticullarly as they (affected thle
'hilippine and Hawaiian D~epartments, wvere most tinnely. As will be seen,
hiis immuiin izat ion afforded compIlete protect ion against tetanus, andl unoloibt -
dly through its application many lives were saved dluring the early phiases of
7ar in the Pacific.

InI May 1941, the matter of the routine active inmmuilzation to tetanus of
11 military p~ersonniel was reop~enedl by The Surgeon General.:" InI a letter to
'hie Adjutant CGeneral, the previous recommnendlations were reviewed, actionls

11Radio, C7omdr Philippine Dept to SG. 1:1 Mlar 41. AG : 720.3 I 3-13-41 )M -A.
-7I at Ind. SG to TAG. 1 3 Mar 41. an(d 2d ind. TAG to SG. 25 Mar 44. on basic radilo cited in foot-

Iot'- 32.
141Memo. SG for WID ACof9 G-1, 27 Mfar 41. sub : Immuntrization with tetanus toxoid. 111): 720.3.

Ltr. TAG to IsG. 11 A~pr 41. u Immunrniz~ation (of uoilitary i#'rsonnei in oversaa g-arrimons.
G 720:.3

IA Lr. SG; to T AG, 27 'May 4 1. siir : Act ive Ininmarin za tion o)f miiiita ry pe.rsonnerl with tetant us
)xoid. 111):T103I
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taken with respect to lie ininniiiizat ion of part of thle Forces summna rizedI. and
the desirabilIity for un iform poliicN for the enlre Ariniv st ressed. On 1ii 1 June
1941. suich af policy was adopted and it was directed bY War 1 )epartinent A.Iju-
tant G eneral's letter, that date. that all miiilit ary person nel oll active d~tN . w,%It 1i

the A rniv of the Uniited States, regai I'dless of location, lie act i el v ni11nii Iii zed
agalinst tetailius i mlled iatelv.:..

The Immunizing Agent
Tile agenit chosen for adhmin istrat ion to ninjtilN ar jersoiiliel for thle prod'lic-

t loll of active linni uni11ty to tet antis Nv.iis thi id or. Ifa in tet antis toxoid. T1he
dlecisioni to 11lolpt t his fornI of toxoid rat her than tile a1111 p recipit Vated p rodutct
was mlade on lv% a fter care fii I conisid(erat ion of thle known characteristics of each
of t hese mnaterials and sttild % of thle ex ele ne(114es accru'led fron i th'l leirse, 111n1
that of r'elated ag-ents. - The satisfactory experience Withi tilie ti idi preparat loll

ill tilie Britishi and French A rniies " weighed heavl III in le choice of a like
prepa rat loll for adiln-ii iist rat loll to A ir nt roop s. RelativelY little exileri-
k'iiee hadl beeni had at that tiy r'" with thle administration of all al11l1i precipitatted
agent to large num11bers; of adults. There seenlied little choice bet weenl tilie
miaterials froml the poi lit of view~ of satisfactoryalit i ei uaiis oth wer-e
known to he effective fromt the pol lit of View oif a 1,litoX in pr~odjlct 1011.'", 11, fac(t.

if thle experienee with dipjlitheria toxoid Inl chiildren coulld 1)e, taken as -I r iterioni,
two dloses of tile a Ithu precipitated toyoild adnmin istered at Intervals of evera I
weeks, might have b~eii exlected to accomplish the sanie end result as that
dlerivedl from three (loses of the fluid ageiit. It was aplplreciatedl. however. that
alum11 p~recip~itation of an1 alit igenl tenids to inicrease its selisit izili poest ii
leading to possible coinplicaitions, at tilie t inie of rep~eat (loses. Thle choice
between the two) materials was a fine onie, but the factors inl favor of fluido to~xoid
were considered to out weigh those for thle precipitated prod uct and thle forlner
waIs decided upon01. As will be seen, subsequent exp~erienlce demionist rated that
this agrenlt was entirely slitisfactory. Its eflectiVenless wals com11plete and tile
on] y di flicultv eiicounlteredl following its admiiin ist rat ion was thle occirrlenice of
a I liuiiitedl initiber of react ions of sensitivity to certa ill l*1)tolle cflnijolielits 41f

31 Lr. TAG to ('Os all Armies. Army Corps. etc.. 11 Jun 41. sub :Active immunizathm~ of military
p. rsone Nv0. ithi tetaimuis to xoid AG. :~ 720.3.

"U Memo, IPrs. 'McCoy, Harrison. and Leake. USPHS. 17 Mfay 40?. Ruib : Concernting suggestpid pro
grain for the immunization of Army and Navy jo'rsannel. 111) 7243Tetanus Toxoid.

5.s:- fe4foo ,tnot 29 (1 1 andi (2). p. 2S .

10 1 1 Lncoln, F.. N.. antd Greenwald. C'. K. : Actti.. Immn~nizationt of humian l.ings with tetanus
t..x.iol. i'roc. Soc. Exper. lilol. & Mced. :301: 1241 124:3. 11133. 1 2) Sneath. 1'. A. T. : Dovelopmnent of
tetanus antitoxin foilowini: administration of tetantis toxoid. TJ. A. NI. A. 10i2 :1219A 12S9. 2 i Apr. 34
(3) llergey. 1). If.. and Etrix. S. : Immunization of hunians with altint previpitated. t-,tartii t-,x..iI
Ant. J. Pub. Health 24 : 582 -- 5801. Jun 19:14. .4 4.1iones. F. G., and %loss. J. %I : Stutdies on tetantis
toxold. I. The antitoxic titer of humnan subje'cts following inmmunization with tetanus toxolil aid
tetanus alum precipitated toxoid. J. Immunol. 30 : 115-1251. Feb 1936. 151 Cowles. 1'. B.: Tetanuft
mitouuttruzation. Yale .T. Itlol. and Mfed. 9 : 44)9-41.;. Mauy it49!7. itl See' also footnoto 29. *1ý p. '2147
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some of tile material use(d. There is reason to believe that similar reactions
might well have occurred with an alum precipitated agent containing tile samne
peptones.

Tihe toxoids used by the Army were procured from commercial biologic
laboratories licensed by the Public Health Service for the prodlction and sale
of this material, and were required to conformn in all respects to the requirements
of tle Biologics Control Division, National Institute (later Institutes) af
Health.41 Because of the nature of tetanus toxoid, l)articular precautions were
taken to insure the safety of the material distributed for use. Thus, in addition
to special care on the part of the manufacturers to l)revent contamination or
adulteration which might render the product unfit for use and the routine checks
made by the National Institute of Health, all such material used by the Army
was required to pass satisfactorily an extra test to insure freedom from toxicity.
This test was made on samples taken from toxoid lots delivered to Army depots
and its completion was required before distribution was effected.

The only change in the toxoid used by the Army during the war period was
that required when it was determined that certain reactions following the
administration of some of the material were in all likelihood due to sensitivity
to specific peptones. The worst offenders appeared to be those toxoids con-
taining Witte's and Berne's peptone. Accordingly, it was necessary to dis-
continue l)rocurement of toxoids of this type,42 and to recall from distribution
certain lots of toxoid known to contain the reaction producing materials.43

'When it was determined with reasonable surety that the peptone components
of some of the toxoids were responsible for the reactions, it was suggested that
toxoids produced on a peptone-free hydrolysate medium such as that devised
by Mueller and Miller 44 would be highly desirable. To this end, the Director,
Biologics Control Division, National Institute of Health, forwarded to all
tetanus toxoid manufacturers Mueller's formula for the hydrolysate medium
and instructions for its use. He also recommended that it be given full trial
in the production of tetanus toxoid.45 While it was shown that it was possible,
in the experimental laboratory at least, to produce satisfactory toxoid from
toxins made in this medium, these results were not consistently reproducible
and were not achieved by the commercial manufacturers to the extent necessary

11 (1) Natil Inst of Health. "Minimum Requirements. Tetanus Toxoid," 17 Jun 38 and subsequent
modifications. HD : 720.3. (2) Ltr, Chief Prey Med Serv SGO to Bureau Licensing of Biological
Products, Nat] Inst of Health. 3 Apr 41. HD: 720.3 Tetanus Toxoid.

42 Memos. Prey NMed Div SGO for Chief Finance and Supply Div GO. 17 Oct 41 and 15 Dec 41,
sub : Purchase of tetanus toxold. HD : 720.L.

"" emo. Prey Med Div SGO for Chief Finance and Supply Div SGO, 19 Feb 42. sill): Recall of
certain lots of tetanus toxoid. HI): 720.3.

" Mueller. J. H.. and Miller. P. A. : Tetanus toxin production on a simplified medium. Proc. Soc.
Exper. Piol. & Med. 43,: 389-390. Feb 1940.

"16 Natl lnst of Health. Cir Ltr to Licensed Manufacturers of Tetanus Toxoid. 3 Oct 41. HD:
720.3.

346.3:6 0--55 -21)
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for lairge-scale p~rodutct loll., Aks a result, the toXOidls usedl by the Army) coil-
tinuied to be t hose made froin toxilis prodluced in miedia conitainling variou1s types
of petoe (other than Witte's or Berna's) andl ineat digests. As noted below.
the react ion producting qutalities of such toxoidls were nunintllal.

Methods and Requirements
The basic adminiuistrative requirements for tetanus inmmunizat ion have

already been referred to-, namiely, the initial direction for the immnintization1
of all troops ill the P~hilIippine, Llawai ianl, Panamia D~epartntents and Atlantic
bases, and later the adop~tion of the proceuture as routine for the entire Army.
This requirement was subsequently publllishled as anl Army regulation, in Section
III, AR 40-210, September 1942. This regulation p)rovided1 that all military
personniel be actively i mmuniized to tetanuis without unnecessary dlelay after
entry into Federal service, that they receive a single routine stimulating dose
ait the entd of 1 vear thereafter and a simillar dose prior to emb~arkationl for
overseas (duty if the initial series or the routine stimulating dlose ltad not been
recei vedi withi ii 6 mionthis prior to suich embarkation. Further stimulating
(loses were- of course, authorized at the timie of injury and the dletails covering
suich administration were publlishted inl technical directives. These basic re-
(liliremeilts r-nmained the samie throughout the war except that the requirement
for a stimulating (lose within 6 utionths prior to embarkation for overseas travel
was res-cindei Iin September 1944 .17 This rescission was based on the knowledge
gained from experience that this added precau tion was unnecessary.

The first formial technical directions for the administration of tetanuis
toxoid were p)ublished as Circular Letter 34, Office of The Surgeon General. 16
April 1941. These instructions called for a basic series of three subcuttaneous
injections of I cc. each of fluid tetanuts toxoid to be administered at intervals of
"niot less thin three or, more than 4 wveeks." Subsequent injections of I cc.
each were p~rescribed as follows:

1. Under normial conditions, at the end of the first year only (after basic
series), regardless of duration of service.

2. Ini time of war, dlurinig the mionths p~rev'iouis to departure for theater of
operations iinless such departure was wvithint the 6-mionth p)eriod1 suibseqiueit to
the stiuttulat ing (lose referred to above.

16 ( I Muelier. J1. 11. : 'Schoenbach. E. B. ;Jezukawtcz. J. J.. and Milter. P. A. : P'roduction of
tetanlus toxin 00n ieptone-free miedia. J. Clin. Investigation 22 : 315-:318, Mar 1943. 12) Sciioenbach.
K. B. : Jezuikawicz,.J. J1., and Mueiler, ..1. . : (Conversion of hydrolymate tetanus toxin to toxoid.
.1. cinn. Inv-estigation 22 : 3l9-320. Mar 194:3. (3) 'Mueller, J. 11. :Seidman. I,. R., and Milier. 1'. A.:
.% comparison of antigenici ties of hydrolysate and peptone tetanus toxoids in the guinea pig. J. dlin.
Investigation 22 : :4213:24. Mar 1943. (4) Mjueller. J1. It. :Seidmian, L. R., and Mfiller,1. A. : Antitoxin
response in mian to tetatnus toxoids. J.('iin. investigation 22 : 325--338. Mar 1943. (5) ('MR Infec-
tion Disease Rlot No. 15 fAhstracted). "Tetanus.' by D~r. J. Howard Mueller, 14 Jul 44. Hi) : 720.3.

"4 t~r. TAG to CGs I'OFs, Cos I'OEs, Coffrans. 28 Sep) 44. Rub :Stimulating (loses oif tetanlus
toxoid. AG : 720.3.
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3. As an emergency stimulating (lose, to individuals incurring wounds or
severe burns on the battle field, to patients undergoing secondary operations
and manipulation of old wounds and to others with injuries which might be
complicated by the introduction of (1. tetavi into the tissues.

Instructions were also given as to the proper recording of completed teta-
nus immunization. These included:

1. Recording on the immunization register (WD MD Form 81).
2. Stamping of the identification tag at the completion of the initial series

with the letter "T" followed by figures indicating the year. and additional date
to be stamped on the tag after the routine stimulating dose. "T 41-42" would
indicate the completion of the basic series in 1941 and the routine stimulating
dose in 1942.

The use of antitoxin for passive immunization was reserved for those with
clinical tetanus, and for individuals with wounds or other conditions requiring
protection against tetanus who presented no evidence of the previous adminis-
tration of toxoid.

These instructions were sul)plemented on 10 November 1941 bv the publi-
cation of additional information concerning the administration of tetanus
toxoid in Circular Letter 110, Office of The Surgeon General. These additional
instructions did not alter the basic procedures as outlined above but clarified
certain points concerning which questions or misunderstanding had arisen.
The most important among these were:

1. In order to avoid unnecessary repetition of injections, it. was directed
that. if the prescribed intervals between doses were exceeded the missed dose
or doses should be administered as soon as possible, but a new series should
not be started.

2. It was stated that, the stimulating dose to be administered prior to em-
barkation for a theater of operations should be given unless departure was to
be within the 6-month period subsequent to the routine stimulating dose (1
year after the basic series) or within the same period after the basic series itself.

3. To avoid the undesirable use of prophylactic antitoxin it was pointed
out that a satisfactory immunity producing mechanism is established at the time
of completion of the basic three injections of toxoid and hence, toxoid and not
antitoxin. should be administered for emergency protection at any time after
the completion of the basic series of injections. (This fact was not definitely
known at. the time of the publication of the original instructions but was estab-
lished in October by a study carried on jointly at the Army Medical School and
National Institute of HIealth,48 the details of which are summarized in the
subsequent discussion of effectiveness of toxoid.)

11 ltr. Dr. M. V. Vhldee. Chief Dlv of Biologics Control, Nati lnst of Health, to Maj A. R.
Drieshaeh. Army Med Center. 27 Oct 41. HI): 720.3 Tetanus-Toxoid, Experimental.
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4. 1 %In vew oft the (vticrrelice of s~nereact I on s of sellsIt Iv It N, specific i ustruc-
t bus wvere gi veli withI respect to thle ipica utlouis to be taken lin connection with
such react ions. These ini'luded

a. Have adrenlai ia t hand du In mmuni zat ion procedure.
1). Performl i lt radernIalI sensitivity tests lusing 0.1 cc(. of I to 100) di hut io

of toxoid onl those with a hlistory of prev-ious aller-gli auli festat ionls, those wilo
have exhibited uintowardI react ions to a previous dose of tetanuls toxoid, and
those who are to receive it dlose of toxoid in the initial series after anl Interval
of more than 4 weeks has elap~sedI.

.Ifinteoiionothsugoprevious react ions Or positive senisit iv~

test'; const it uuted oleflrite con trainldicat ioll to fuirt her ininiuIInizat ioll, the ro
Vedure was to he ab~andoned, care lbeinug taken to iivoid stamipinIg thle ident ifhca-
tionl tag to indicate conipletion of this procedureI~. If further Immunnizat ion waIs
not Conusidleredl to be olehilitely contra indicated Inl such 11(1 vidluials, the 1 cc. dlose
w~as to be divided and 0.1 cc. audm inistered cantiiously. If anl anaphylact ic type
react ion occurlred, tile iuilimun lizat ion wats to be d iscontiniuied. If not, thle r-e-
mainder of the cubic]( centimieter was to bie administered in 3 or 4 portions at
dlaily intervals.

Thiough the incidence of knowni sensitivity to tetanuis toxoi(1 wats relatively
low, the p~rob~lem dlid arise of possible disqualification for overseas dluty onl thle

,grounds of inability to comlplete iniununizationl lecaluse of such senlsitivity. The
policy wNithI respect to this matter wits that sensit ivity to tetanus toxoidl should
not be considleredl to he (hisqialif 'ying for' overseas dluty. III such case,, it wats
Indicated that notation should be muade oii the service record of the individual
concerned signifyin g the senusit ivity and that thle inmmunization to tetanlus was
not comipleted. Inl addition, thle identifticat ion tag should not show compl)ete
immunization to tetallis.9 4

The instructions p~resenlted lin these two circular letters (34 and 110) were
subsequently combined with only minitor changes and( published in Circular
Letter 16'2, November 1942, which represented a compilation of technical instruc-
tions covering all the immunization p)rocedures authorized at that timie. This
circular letter was, later replaced by mI' N!1) m1, -Imiiuiinization,' November
1944. Instructions in this b)ullet in concerning tetanus immunization were
essentially unchangedl front those reviewed above with the notable exception
hIat, inl conformance with the administrative change p~reviouisly referred to,"0

the stimulating (lose of toxoid within 6 mionthis of departure for a theater of
ol-&rat ions was no~ longer required.

D~espite these rather specific inustructions, tox(ýidl was not administered in it
completely' unliformI manner. Perhaps the umost outstanding dleviat ion from

19 ILtr. co C'amp (Crowder, Mo.. to CO 7th SvC. I I Aug 43. mull Tetanus toxoid Immunization
of officers and enlisted men assigned to foreign service, with Inds. HPID: 720.3.

S5''foot note 47. p. 292.
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the prescribed policy was the use of an annal stinnIlating dose in the European
Theater of Operations. There wias no clear indication for such a practice at
the time and the evidence accumulated since indicates clearly that stimulating
doses at such frequent intervals are not required and, hence, are undesirable.

Experience

Effoctireme,;es. The administration of tetamns toxoid for the lroduction of
immunity to tetanus proved to be a completely successful ]procedure. A total
of 12 cases of tetanus occurred among triy piersonnel between 7 I)ecember 19
and 1 ,January 1946. There were 3 cases in 1942, 5 in 1943, 3 in 1944, and
1945. Four of the 12 occurred overseas but only 1 as a result of a battle wou
The immunization status of the individuals who developed the disease is sho%% Ii
in the tabulation below.

Fatal Total
cases cases

No active immunizatiol -------------------------------------------------- 2 6
Basic immunization (3 injections) accomplished but no booster injection given

following injury -------------------------------------------------------- 1 2
Basic immunization and booster injection following injury received --------- 2 4

Total -------------------------------------------------------------- 5 12

Of the 6 cases occurring in unimmunized persons, 4 resulted from injuries
incurred prior to entry on active duty, 1 was in a soldier with 4 months of
service, and I case occurred in a soldier who, though in the service for a year
prior to the onset of the illness (January 1941 to February 1942), had received
only 1 dose of toxoid. One of the 2 l)atients who had received the basic toxoid
injections, but no booster dose at the time of injury, was first treated in a French
hospital in North Africa and later transferred to an American ;nstallation.
The other, who was injured while on furlough, was treated by a civilian physi-
cian."' In the latter case, toxoid was administered after the onset of tetanus
symptoms, some 48 hours after the injury. This injection is not considered to
be a true emergency stimulating dose of toxoid.

Four patients in the series had received at least 1 booster (lose of toxoid
in addition to the basic series. One had had 3 such stimulating doses at yearly
intervals. One of these did not receive a stimulating dose at the time of injury.
All recovered. The other 2 individuals who had received the basic series of
injections had been in the service less than 1 year thereafter at the time of
injury.

The periods between the injury and the. onset of symptoms of tetanus
variedl from 2 to 40 days. The niedian incubation l)eriod of the 6 immunized
cases was 7.5 lays, and of the 6 unimmunized, 13.5 days. The nature of the

" Go.hring. AV. 0. : Tetanis mknccrring in Immunized individual. ... J. Surg. 66: 123-125,
Oct 1944.
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injury resulting in tetanus with the nunmber of cases in each category were:
gunshot wound, 5, burn, 1: secondary to operation for osteomyelitis, 1: com-
pound fracture, 2, miscellaneous injuries, :3. These injuries involved the foot
in 5 instances, other extremities in 6, and the abdominal cavity in 1 case.

In summary, there were but 12 cases of tetanus in the Armny during the
war period. Six of these were in uninimunized individuals, including 4 result-
ing from injuries received prior to entry on active duty, and only 4 cases oc-
curred in soldiers whose records indicated that they had received toxoid in
complete accordance with Army requirements including the stimulating dose
after injury. Tetanus occurred in only I battle casualty. There were 5 deaths
from the disease. 2 in individuals who had received no toxoid and 1 in a person
who though having had the basic immunization, did not receive a stimulating

dose at the time of injury. Thus only 2 deaths from tetanus occurred in
individuals immunized in complete accordance with requirements.

The contrast between this occurrence of tetanus and that experienced dur-
ing World War I is not as striking as might be expected since but 70 cases were
reported among Army personnel during the earlier conflict. It is likely, how-
ever, that this figure is ')w due to the incomplete reporting of the time. At
that time specific protection was afforded by the administration of prophy-
lactic tetanus antitoxin. There, is no satisfactory estimate available as to the
occurrence of serum sickness, anaphylaxis, et cetera, caused by this antitoxin,
but it appears safe to assume that such reactions occurred to a significant extent.
A total of 14 admissions for tetanus among Army personnel were reported to
The Surgeon General during the period between the wars (1922-41), 2 more.
than the total number reported during World War II.

It is manifestly impossible to estimate the number of cases of tetanus ac-
tually prevented through immunization. There is, however, evidence to indicate
the presence of potential hazards from this disease in areas where Army troops
were in operation. In Hawaii, where no cases occurred among Pearl Harbor

casualties, the annual incidence among the civilian populatic . in peacetime is
said to be about 5.7 per 100,000.5 No comprehensive data are available con-
cerning the occurrence of tetanus among Japanese troops and natives in the
various Pacific operations but sufficient information is at hand to indicate a
relatively high incidence of the disease among this inadequately protected group.
(Routine active immunization was not practiced in the Japanese Army.
Selected personnel may have been immunized.) One Navy report indicated
the occurrence of 14 cases of tetanus in a group of 284 Japanese wounded.53

Similarly, a report from Headquarters, Kwajalein, the Marshall Islands, re-
ported 12 cases of tetanus among 266 wounded Japanese prisoners of war..4

a Halford. F. J. : Gas gangrene and tetanus: their prevention and management in war wounds.
Hawaii M. J. 1: 169-170, 13 Jan 42.

13 Navy Dept BUMED News Itter. vol. 4. Ne. 6, 15 Sep 44.
51 Monthly Sanitary Rpt, Surg APO 241 (Kwajalein Island). Jul 1944. SG: 721.5.
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Tetanus .iuiong ci ilian casualties during the Mulaizi operation was not uncom-
mon, a total of at It-ast 473 cases with 389 deaths having been reported2 5 Also,
at, least 20 cases of tetanus are known to have occurrid amnong civilians on

Saipan.' Probably the actual number was conside'dbly greater than this.
Of this known unmber, there were 14 fatalities.

Accurate data are likewise not available concerning tetanus among Germau
troiops. However, one report, indicated that during the Normandy invasiox,
Germnan ground troops (not inmmunized) suffered over 80 cases of tetanus but
that there were no cases reported from the protected Luftwaffe.", That this

figure may be minimal is suggested by the fact that, there were 53 cases of tetanus
among Amnerican-held German prisoners of war in the United Kingdom during
the period 7 September to 2 October 1944.s

The British have reported a total of 103 cases of tetanus from 1939 and

1940 to the end of the war.5 9 Th's total, however, included 34 German, 7

Italian, and 3 French cases. The remainder were in British, Dominion, or

Colonial troops. Twenty-seven of the 103 were said to lave been previously

protected with 2 or more doses of toxoid.
From these rather fragmentary data concerning the occurrence of tetanus

in other than American personnel, it is evident that without the benefit of

toxoid appreciable numbers of cases of tetanus would have occurred in our

troops. In addition, through the'avoidance of the use of prophylactic anti-

toxin in the more than one-half million battle casualties an indefinite number

of serious serum reactions and doubtless some fatalities were prevented.

In addition to the evidence of the actual protection reviewed above, certain

experimental evidence was obtained in connection with various factors of the

immunization processes. Early in the program, it became evident that there

was at hand no factual evidence as to the rapidity with which a satisfactory

immunity producing mechanism would be produced following the basic series

of three injections of toxoid. This information was required for the basis for

instructions regarding the administration of the emergency stimulating dose

of toxoid after injury. Accordingly, serum specimens were obtained from each

of nine individuals a week after the last injection of the initial series.", At the

same tinge, a fourth or stimulating dose of toxoid was administered in the samr)

manner as if required by a potentially infected wound. A week after this

fourth injection, blood specimens were obtained.

uETrMD. 'SA FFE. 2 Jan 45. HD.
" ETMI). POA. Nov 1944. HD.
5' NS Riot (Abstract). 27 Jul 45, sub: Medical installations in Munich area; new medical pro-

(edures. Hi): 71.0.1 Tetar~us Toxoid.

"s Ltr, Col J. H. McNnch, Off of Chief Surg .. TO to Lt Col A. P. Long, SGO, 13 Dec 44. HD:

710 Tetanus.
59Cope. Zachary. ed.: Medicine ar-1 Pathology. In Medical History of tho Second World

War. Lonlon, Her Majesty's S'ationery Office. 1952, p. 446.

S1 1 , Long. A. 1'. : Tetanus toxold, its use in the United States Army. Am. J. Pub. Health 33:

5"3-57, .1an 194:3. (2) See also footnote 48, p. 293.
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All of the tirs-t speci uteits lakel (I week a fter the third dose) conit ained~
,it least 0. 1 1i liii of ant it oxin per' ilIbac cenlti m~eter' Of serittiti, atild 3 coli1t a i ed 1
1tll m It Ptllo)ie per cubli('ce v itinetel. O f the sera t aketi I week a fter the fouirth
or st iinllat ing d( "., two 0'oiirainedl miore than 0.1 unit butt less thtan 0-4* unit *
3 conat ined mlore thanl 0.5 unit but less than I unit and the remainder contained
at h~ist 2 uniiits of ant itox in per cub1Iic Centimeter. Since thet a mountts of circal-
biting anltitoxill iesa. , v fo potect.ioit had b~eeni stated by vairimis workers
to b~e 0.01 uinit to t).2 tin it per cuble entA linieter of serltii11, it was considered reasonl-

ab~le to assume that there was adlequat e p~rotect ion base-d o)if active immiunit v
a fter tilie completion of thle I nit ial series of thlree i njet- jols of tetanllus toxoid,
atild t hat there wvas no( Indication for tilie use of prophy lactic anlt itox in a fter
this iimitnit v had been established.''1

Late inl 1942, lit anietlort to (let erniiie t he anlt itoxi it respbonse to thet st iniuliat-
Iug (lose of tet atitis toxoid aiditi ii list&'e(I app rox imnat el , .I ,veal. a fter tilie Initial
s(WIieS, seru11ls for alititoxin itit ration PiV weeCOllected froil 312 hi Individuls. SthitI-
tilaitilig (loses of toxoild were titeti adminiiistered atnd a second serum11 speclinleil
obtained 1 wAeek later. Fif teen of these ipersotis wvere st i inn lated with a regular

cotiinrct Itoxoid, whi ile 17T wer "IN-enl a s)pecial lpelptoie- free miat erial1, hydrol -

ysate toxoi(1. Table 26 shows the results of these tests.'; It will be nioted that
wh-ille relatively simall quantities of ci rcuilat ing aut ito)xil Nver present before
tilie st imulatitnlg (lose, ':week thereafter adequate protective levels were reachedl
in) all buit I individual Who dlid not appear to r'espondl well. These resuilts
conlipa re favorably wvith those ob~ta inied by Mueller mnd his associates with at
coli1sielerabllY larger' satiple." Illt their s eries of 103 iiidi viduals to whoni st ill -

itlat ing (loses were given I year after thle basic series, titers front aJ1)j)r.oXilitatel v
I un it per cubic cenitimeter of seruii to more t ha n 50 wvere encoiittered. Ap-
proximiately halIf of this grolup wvere gi veiilivhyrolysate tox(;i(1s and~ thle others,
i-egiilar commnercial prodiicts. 'No signitiicant difel-erece was ntoted bet ween the
responses f rom the twov( types of materials.

To extend fii-t her the knowledge onl tilie i nnume respotise to stimtulat ing
(loses (of toXoi(1, a1 study was in it iated early~ inl VIC94 to detertminite thtis response
ait least 2 years after the adml nist rat loll of the routine st lin11lat ing (lose of
toxoid. For thiis pulrpiose, 22 voluniteers were secured who hadu r-eceived their,
basic series of tetanuls toxoidl at least 3 veal's lreviolisiv aitd the routitnle stimii-
hat ing dlose a ppr'oximtately 1 Yea r therea fter w~ith nito suibsequlent doses of toxoid.
IBlood spec iiiiens for anlt it oxi a tit tat ion were olbta inied frotm each of these mlenl
andi~ a stimuttlatinig (lose of toxoidl was admlinilister'ed to 1:3. Blood~ sp~ecimlenis
were obta inedI front tilie latter group on the thiird andi~ seventith da~vs following
tilie inject ioti of t oxoidl. 'FThus it was possible to determtii te thet ailoiuiit of

See, fointuot, 46 144 1.t. 292.
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TARLE 26. RE'I'LTS OF I C'UB( CENTIMETER OF ;VfIMX,'LATIN(. DOSE oF TL',N.'S Toxoto>
APPROXIM.TE.Y 1 YEAR AFTER IVASIC SERIES

Before stimulation After stimulation

Commerial toxoid Yaperimental peptone-free toxula

Nam- Units antitoxin per cc. sert. m 1 Nh er Nu -Urt antitoxin per cc.. serum Nhvirn
eerr

21 <0.1 ------------------------- <0.01 -------------------------- -
6 0.1 ......... ........... > 0.01 <. -------------------------- 1
3 >0.1 <.3 --------. >0.1 -.. 3 -------------------------- 2
I >0.1 <1 ---------------- -- >.3 <.6 --------------------.------ 3
I Sample destroyed- --- ------ U-- 3 or more 2 ........................ 4

15 0 0.6 or more 3 ................- - ...... 6

32 15 17

SThe antitoxin determinations were made at the National Institutes of Health •aad the Army Medical School.

'rested for not more than 0.3 unit, actual value not known.
,".eted for not more than 0.6 unit, actual value not known.

circulating antitoxin present in all 22, and in 13, the increase in circulating
antitoxin at the end of 3 and 7 days after the injection of 1 cc. of toxoid. The
results of these determinations are shown in Table 27. It will be seen that only
2 of this group had less than 0.1 unit of antitoxin per cubic centimeter of serum
before stimulation, and that 16 had 0.3 unit or more at that time. Thus, with
the possible exception of the first 2, all were probably completely protected
against tetanus in the event of an injury even though they were not to receive a
booster dose. There was little increase in antitoxin level demonstrated at the
end of 3 days following the booster dose but there was at least some indication
of effect from the stimulus. At the end of 7 days, however, the rise was quite
pronounced with only 1 of the 13 demonstrating less than 3 units, and 4 rising
to a level of more than 10 units of antitoxin per cubic centimeter of serum.

In addition to the positive evidence of the practical efficiency of tetanus
toxoid for the prevention of tetanus, there has been experimental evidence to
indicate a protective response to a booster dose of tetanus toxoid administered
as late as 3 to 4 years after the initial series, and 2 to 3 years after the routine
stimulating dose as applied in the standard Army tetanus immunizatinn re-
gime. Continued investigation will be required to determine the full extent
of this period of efficacy of the basic tetanus immunization as applied to adults
in the Army.

Reaction. The administration of tetanus toxoid was attended by some
reactions, a great majority of which occurred early in the program. At no
time were these reactions of sufficient import to hamper seriously the practice
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TABLE 27. SERUM ANTITGXIN LEVELS 2 YEARS OR MORE AFTER ROUTINE STIMULATIN;

DOSE OF Toxoiv AND EFFECT OF 13(;O1TtR DOSE ADMINI.TERED AT THAT TIME'

Prestimulation anti- I ,•tvV aIsincet
Case number toxin units per cc. ,,ri.,ious dose ioststimulation antitoxin units per cc.

ser•ith 2 of toxoid serum 2

months doays 7days

I ----- -- >0.01 <0. i 34 >0.03 ) 1 > 3 <10
2 - > .01 < . 1 26 > .03 <.1 > I < 3
3- .. .....---------- > I < .3 28 .3 >30
4-.--- > .1 <.3 28 > . 3 >10 <30
5 -------- > 1 < .3 27 .1 > 3 <10
6.. . > .1 < .3 26
7 --- . ---.. 3 33 3 > 3 3O
8.3 3 26 > .3 <1 > 3 <10
9-....> 3 <.1 33 > 3 <1 > 3 <10
10_---- > .3 <1 27 > . SZ <1I > 3 <10

11__ > .3 <1 27 > .3 <1 > 3 <10
12_ > .3 <1 26 > 3 <1 >10 ':,30
13 > .3 < 1 26
14-- > .3 <1 25
15 . . > .3 <.1 27
16 ---- > .3 <1 27
17 --------- > .3 <1 27
18 ---------- -- > .3 <1 1 23
19 ............. ... - > .3 < 1 26
20 --------------- - >1 <3 27
21 . >1 <3 26 >1 <3 > 3 <10
22 ------------------- >1 <3 26 >1 <3 >10 <30

I Antitoxin determinations performed in the laboratories of the Department of Bacteriology, Harvard Medical School.
2 Arrangements made and specimens obtained by Lt. Col. F-ancis Cook, Medical Inspector, First Service Command.

of active imnmunization. Reactions encountered were classifiatdol to two main
categories. Those in the first category caused no concern and were manifested
by such symptoms as headache, weakness, general malaise, local soreness, and
(x'casionally chills ai(, fever. Such reactions were not unlike those experienced
after typhoid vacciiiation but occurred much less frequently after tetanus toxoid
than following the ad;'iitistration of triple typhoid vaccine.

rie reactions of the secon(I cateltory occurred in a majority of instances
within :30 minutes after the injection and were characterized in general by flush-
ing and itching of the skin, local and generalized urticarial eruptions, and
edema )f the lips and eyelids. In some instances, edema of the glottis and
dyspnelt were observed. The nature of these react'ons more tian their fre-
quency led to considerable study for the determination of their cause It soon
hec!011P apparent that they were manifestatiiovs of sensitivity to some constit-
uent of the toxoid used. An early opportunity for the investigzation of the
occurrence of these reactions was afforded by their relatively high incidence in
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the Newfoundland Base Coninian (.
6 4  D~uring this invet igat ion, it wvas deter-

mined that amiong 1,722 complleted immunizations in that colillimi AIn AiilziiSt
1941, there were 22 reactions of sensitivity amiong 18 zi mi;vitina I, 1 p~ercent of
those immunized p~resenitnig symIptonliS of sensi tiv it.v. AllI reacti01ns followed
the second or third dose. Skin sensitilvity tests done onl a lliniited l ittinber of
those reacting, using a I: 100) dilution of the samne type of toxoid used for the
immuitnization, demionstrated definite local sensitiv tv of huigh (legriee, whlille
the. samte type of test recorded oin inli'viduals who hadl experieniced a reaction
nionsenisitive in nature were entirely negative. It was siqgiested b.Y the iiive~ti-
gator that these reactions wvere the result of sensitization h. the first or second
dose of toxoid. and that a study' be made of the various cult ore iuiedia used in
pip(parsition of toxoid to determine the p~resenlce of a protein likely to cause
such sensit izat ion.

In view of these findings and the observations of Whittiiigrhiain.'"~ Parish
and Oakley,- and Cooke and his associates,-, the rep~orts of react ionis received
in the Surgeon Gieneral's Office were carefully scrutinized in ain effort to deter-
milne the relationship bet ween their ocv trrenoe andI the use of particular lots or
makes of toxoid. By early October 1941, suffiectint evidlence hanl been accumiu-
lated to indicate very strongly that those toxot(,.k containing Witte's or Beri-.'s
p~eptonle were responsible fol1 a great majority of the reactihmns til (toxoids ,-oil-
tamning Witte's or Berna's peptone had been used in about 75 p~ercenlt of the
injections rep~ortedl and had been resp~onsible for at least 90) percent of thle
reactions reportedl at that time). As a result, the action p~reviously referred to
was taken to disý ontinue the use of toxoilds of this nature. This was followed
by a significant diecrease in the occurrence of these reactions.

Ani accurate figure as to the exa'4t numbers of r'eact ions of sensitivity which
occurredl andl the p)roportion of injections resulting in sii,--l reactions was itever
obtained, .he problem not having been conlsidleredl worthy of the dletailed inves-
tigation throughout the Arim which would have been req~uired for this -pur-
pose. However, a reasonably good sampling was achievedl. Tfable 28 p~resents
anl esqtimate of the proportion of reactions of sensitivity to the number of injec-
tions given for various periods during the first 3 years of the tetanus iminluniza-
tion p)rogram.

Memo, Dir Prev Med D~iv `,G0 for SG, 27 Aug 41. sul) Relport hy (Capt. Long of tetanus toicold
reactions at Newfoundland Base Command. !7f1): 720.3.

0Whittinghiam, H. E. :Anatibylaxis following admnitnist ration of 'ýetaflu4 toxoili. Brit. NI .J. I:
292-293. 24 Feb 40.

wParish, H. J., and Oakley, C. L. : Anaphylaxis after injection of tetanus toxoid. Brit. M. J. 1
294-295. 24 Feb 40.

61 Cooke. R. A. Hampton. S. ;Sherman, W. B.. and Stull, A. :Allergy induced by immunization
with tetanus toxoidj. J1. A. 11 A. 114 : 1854-1858, 11 May 40.

" Memo, Dir Pre - Med D~iv SGO for SG, 7 Oct 41. sub: Reactions to tetanus toxoid, report of
conference. Surgeon G~eneral's Office. 2 October 1941. HD): 720.3.
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The highest proportion of react iois exlwerieiied, accortding to this esli-
I ,ratey ll X 0t 3 per 100,0W llnje,'cti1s, and by the elld of the year
following discontinuation of the procurt mnent of toxoids conitaliniinig the offend-
ing peptones this had drop)ped to about 2 per 100,000. At Ih's tiune. auud cer-
tainly thdring subsequent periods, the actual proportion was in all likelihood
considerably lower since negative rel)orts were seldoni received, that is. there
was a teiidleicy to report actual nuuitbec, (of injections ac.onplphshed only when

one or more reactions occurred. Following 15 July 1943, despite the steadily
growing Army, the reports were so scattereu and few as to wa'ke further
'oon uj itations entirely v unsatisfactory.

TABLE 28. REACTIONS OF SENSITIVITY To ToxolD*

Injetios Ractons Reactions per

I t stos 0( injections

To I October 1941 445, 299 284 63
1 October 1941 to 1 MMarch 1942-- 1, 559, 285 493 32
1 March 1942 to 15 October 1942 ...... 361, 133 22 6
15 October 1942 to 31 December 1942- 199, 652 4 2
31 December 1942 to 15 July 1943 ..- . 163, 692 3 2

*'F,,rbe fl•gures do not represent the total number of reactons during this period nor the total numbetr of injections.

As the early experience indicaces, the majority of reactions occurred after
the second and third injeetions. Of these reactions reported in relation to the
number of the injection causing the reaction, it was found that 16 percent
followed the first injection and the remainder of the reactions were about equally
divided between the second and third (loses of the toxoid.

Earlier estimates of the proportion of reactions caused bv the toxoids
containing Witte's and Berna's peptone were also essentially borne out by the
continued studies. By June 1942, just under one million injections of toxoid
had been reported with indications of the name of the manufacturer and lot
number of material used. From this information, it was possible to determine
the type of p)eptone or other l)rotein material contained in the p)roduct in
question. This revealed that in this series, toxoids made with Witte's pel)tone
had resulted in reactions of sensitivity in about 43 out of every 1(),000 injec-
tions. Those containing Berna's pep)tone had caused simnilar reactions in 79
injections per 100.04)0., and other toxoids caused 16 such reactions in a similar
number of injections.

Viewed in another way, toxoids with Wittes l)el)tone tended to l)r(oduce
these reactions 3.3 times and those with Berna's peptone 5 times mor0
frequently than did other toxoids.
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These figures inJicate that toxoids other than Witte's or lBerina's peptone
oxoid were at, that tCme producing a higher proportion of reactions than was
.ubsequentlv experienced. This may be explained in part on the basis of obser-
'ations made in another study, described below, that iidividuals sensitized b)
Iie of the toxoids most commonly producing reactions may react in a sensitive
nanner to toxoids contaninilg meat digests or similar substances, but no peptonie.
[hus, in late 1941 and early 1942, it was entirely likely that seconat or third
njections of digest toxoid might have been administered to individuals already
ensitized by a first injection of a peptone-containingr material. Under such a
'ircumstance, the toxoids other than Witte's and Berna's peptone toxoid might
lave precipitated a reaction based on earlier sensitization by a toxoid of another
ype.

In an effort to learn somnething of the duration of the state of sensitivity
i individuals who had demonstrated such reactions and to observe the effect
)f nonpeptone toxoIds on such persons, a study was condtivtetl with 40 volun-
eers who had previously demonstrated reactions as subjects.i9  Results of this
;tudy are summarized in Table 29. Of the total of 40) individual+ studieu, 33
were still positive to a material causing original reactions, :31 were positive to
,)ig stomach digest toxoid, 27 were positive to the other digest toxoid used, and
rone gave positive reactions to hydrolysate toxoid (toxoid produced on Mueller's
ivdrolyvsate media). Of 16 people tested who had received peptone toxoid
(Witte's or Berna's) but who had not responded with reactions of sensitivity.
i were found to be positive to the material originally received, 3 to pig stomach
ligest, 6 to the other digest toxoid, and none reacted positively to the hydroly-
4ate toxoid. These findings id icated that those individuals who hld ioriginally
reacted in a sensitive manner to the peptone type of toxoids (approxinmately 1
year previously) were still sensitive to those materials. Since such toxoids were
ao longer available for use, this caused no concern. However, the fact that such
Individuals might react in a sensitive maner to (digest toxoids on subsequent
rjections was viewed with some misgiving. Some eifect froni this conditioning
probably was feht as indicated above. However, the fact that practically no
reactions were reported following stimulating or booster doses during the later
noniths or years indicated that this cross sensitivity was apparently of no great
ignificance.

The entire experience with the reactions of sensitivity following tetanus
oxoit1 served to emphasize the importance of great care inu the selection of
intigens for ý;uch widespread use as is practiced with immunizin.c agents in the,
Xrmy. There can he no, doubt but that in the production of niaterials of this
ype the greatest possible care should be taken to prepare mateizials with the
ýeast possible danger of the production of sensitivity consistent with a potent
md sta~ble product.

"61 Office memo, A. i'. Long, 6 Aug 42, sub: Prellmhiary report of field study on reactions to -en,4i-
ivity to tetanus toxoid. HD: 720.3.
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mom

VACCINATION AGAINST YELLOW FEVER

Development and Adoption
The di-velopineut of a vaccine effective againist yellow fever 'vas beguni iii

1928 withI the Iemminstratilon of the v Irus et iology of the disease.-- The various1
stages inl this developmient have 1we .iouslY beeni traced anid recorded and( re-

(I ire 110 fuirther rev Iew.7'
Early iin 1940 Lt. Col. .Jaines S. Simnmons foresav the nieed to leterminle

AnI1Vpoic oil vacciniatioln of troops againist yellowv fever. fie referred the

flroblenll to the Advisory Committee oni Tr-opica~l Diseases of the National Re-
search Council, anid onl the basis of his suggestions the contuittee recolunlellded,
in linine 1940, that military f)ersolliiel gohigl itito areas where yellowv fever w~as

suIspected to eXiqt lbe ilnniiil1liZe I againSt that liseaSe.T I1, o rder thfat a supplI)y
of tihe vaccinle illigllt be available, this group) requ~e~ted the littermiatiomal Health

D)ivision of the Rockefeller Foundation to f)lIhllice a -;Ilpplv of this vaccinle for

l)ossi1)le use by the Armted Forces, At. a, subsequent meetingu held inl October
1940. this committee made fuirt her sp~ecific recomnnell fat ions thfat all mil itary or

civilianl fersonliel disp~ersed to~ tile Aulericean tirol)ics or otiler areas where yellow

fever was likely t', be encountered slhouldl ie iunuituized. It was recominended

that tile vaccination be. done ln-eferably before dep~arture for such areas anid
that, those Inivii~iduls~l already ini the areas should be vaccinated ats early ats

f)o5-sible. 73

In ~Jtiuujaq 194t, The Surgeo n General recommelndel~ed to The Adijutaint
Teea tht al iltr personnel stationed in troi~ical regions of t] eWestin

I lenisphiere, including Painama anld Puerto Rico, be A-lcciilated againist yellow

feVer.7
4 Ill this reconimendatlou, -it, was -pointed out thlat in the defense of the

Western Ileiiisphlere, it was anticipated that troop~s wvould be sent to certain

South Americani countries wvhere exf)osilre to yellow fever was a likelihlood. In

addition, the p)ossibility of the introdluctionl of tllis disease inito areas whe:rs it

dlid niot exist at the time was stressed. It was stated that the introductiorn of

the, disease into new a~reas, inight be accomplished through the increase in travel

wnd exchiangre of troop~s betwveenl endemic aiid nonendemnic areas or by the .willfiil

nitroductioin by enienly action of the causative viruis ilito areas where tile *rector

was already established. Follow in iýthIiis recommeiidat~ion, the War Ie)part-

'OStokes. A.: l4io, Je. .1I .. and Huqfson. N. I'.: voe traiismission of yellow fever to .ltarneim~j

.'-mlm J . M. A. 9(0 :25:3-254. 2S Jan 2S.

71(I1) Soil th. 11. 1. H .le nnn. 11. A.. awjl 1'aollel lo. A. :Yellow fever vaccina tion with cult ured

viriw (171)1 without nirniiine serumi.AinT. Trop. Med. 18: 437--408, Sep) 19:18. (2) (Oordon, J1. E.:

The p rep,,rat ion anil use of yel low fe~ver vaci, i ii. lit i 'ru s and R icket tsia I Diseases. 47aui bridge.

Harvard University P'ress. 1940. 1p. 707 -78S. (3) Sawyer. WV.A.: Yellow fever and Its control, In

P roblenis andii T rends lin Vi ru, Rtesea rch. hIM ladel lit, ti. Uniiiversity~ of Pennisylvaiar i Press. 1941. pi.

27 :iti.
'M~inlutes of ineetluug. N RC Advisory Committee on Tropical Diseases. 19) Jun 40. SG 040.91.114.

T., Miniutes of mneeting. NHC subcommnittee on Tropical Diseases. 24 Oct 40. 14(, 040.9-Il0.
~'1 i.tr. SG to TAG, 19 JTan 41, subt viuelinatiouu of troops against yellow fever. H11) :720.3.
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menit, oil 30 Januaiy 1941, directed vaccination against yellow fever of all mili-
tary personnel stationed in the tropical regions of the Western Hemlisphere,
including Pananma and Puerto Rico, and the preembarkation vaccination of
personnel ordered to these areas.75  The requirements for vaccination as pre-
sented in the original directive were changed a number of times throughout
the war period. These requirements will be. reviewed below.

The Immunizing Agent

At the time of the adoption of yellow fever vaccination by the Army, the
only produc.er of this vaccine in the Initedi States was the laboratory of the
International Health Division of the Rockefeller Foundation. Accordingly,
arrangements were made for the procurement of vaccine from this laboratory
in accordane with the recommendations of the National Research Council
previously cited. This vaccine was a susl)ension of viable virus prepared from
chick embryo cultures of the 17-D strain of yellow fever virus.' This material
was the Seitz or Berkefeldt filtrate of a 10-percent infected chick embryo
emulsion in undilute(l, inactivated humnan serum. The emulsion - as placed
in ampules and desiccated from the frozen state under vacuum. An immuniz-
ilg (lose was 0.5 cc. of a 1: 10 dilution of this material. Each lot was tested for
sterility, virus content, and for evidence that the neurotropic virulence was low.

Shortly after the arrangements had been made for the procurement of
vaccine from the Rockefeller Foundation, discussions were held with representa-
tives of the Public Health Service in connection with the possibility of that
agency also undertaking the manufacture of this agent with a view toward
ultimately providing all necessary yellow fever vaccine to the Armed Forces.
The initiation of this second source of supl)ly was considered desirable inas-
much as the Rockefeller Foundatio,,, while in a position to furnish the vaccine
as an emergency measure, had re(,enmended that its manufacture be assumed
by some Governmental agency as ioon as it was practicable to do so.77 Accord-
ingly, the Surgeon General of tll Public H-ealth Service took th," necessary
action to establish facilities for yellow fever vaccine production. These facili-
ties were established and, in September 1941, the Administrator vf the Federal
Security Agency notified the Secretary of War that the Rocky Mountain Labo-
ratory of the Public Health Service was in a position to furnish yellow fever
vaccine to the Army.71 During the intervening period, the Rockefeller labora-
tories had furnished large quantities of vaccine and thle director of that organi-

15 Ltr. TAG to M.'G Armies, C'As, tc.. :i0 Jan 41. sub: Vaccination of troops against yellow fever.
MG : 720.3.

,1 () Memo, l)r. W. A. Sawyer. International Itealth Div Rockefeller Foundation, to SG. 9 Jul
40. sub: Manufacture of yellow fever vaccine. HD: 720.3 (3) Memo, Dir Prey Med Div SGO for
SG, 31 Jul 40. ub: C'onferenee with 04 rector. Rockefellor Internationli Health Board concerning
yellow fever vaccine. HI) : 720.3.

"17 Ltr. S(4 to Sur. Gen VTSPHS. 17 Aug 40. and reply. 3 Sep 40. Hi) : 720.3. Yellow Fever.
"Is Ltr, Admin Fed See Agency to SecWar. 26 Sep 41. Ht : 720.3 Yellow Fever.

:2463316 0 55 ;-
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zat ionl stated hIls 'vili iligiless to cont iii itt' to fiirii ishi tills miaterial to tilie A rmy
for tilie diirat ion of the timeigeicv. It was theii mutitawlly agreedl by replresenta-
tives of thle Ar ii v, N a ~vY Pubdl ic I lea IthI Seirvice, anid R~ockefellecr Foundai~k on
that lie( latter organiz vat ion volit iiiue to furniish vacefiie to the A iined Forces,
thle 1 1 lb ic 1HealithI Service to( mantifalctiore suchl nia~terial Ias was considjered
Inevessa 1W to niclet any anut icipated dlemlands of tilte ci vi Iiaii populaht ion andl thus
also prov ide anu eiliergeilcv reserve of tilie agenit to Ile available to thle Serv ices
if for any reasoni It shiould becomie Impljracticabile to conitinuie with the Rocke-
feller stiplYll."'

Th'lis arrangemient wa.s conitInued mtintl April 1942 when It became apparent
that, the ouit break of jaundice inl tilie A rmy at that t ittle was aIssOc' ated withi
yellow fever vacci nation."1 Whiile thle role of , yellowv fever vaccine ini the pro-
(111(1ionl of j ailid ice was not clealh uivindlerst ood ;it thIiat t ime, it wits conisidlered
adlvisable to d isconlt inue, teitijon I:i iat least, tilie vacci iie cmilrreittlY III use& and1(
to substitute an agenit from m oit her source . Accordli ngly. arrianugements were
Inade to obitatin vacci iR' from the IPubl ic H ea lth Service at least un1til the true
nature of the vaccinle-jaunldice relatijonsh ip could be established. InI addit ion.
stoc-ks (of thle origrinmal unateria I in thIiis countiiry were calledl iii and supplies in1
installations oiutsidle the count ry were destroyed."

The first vaccine received by tile A rmy from the Pumblic I Iealth Service
was prepa redl in much the samne manner as that obt ainedl from the( Rockefeller'
Foundlat ion and1(. like t hat nmaterial, cont a inedl as a stabilizing agent normal

hanst.11rIiuiiY I lowever., consideration was beling given to thle product ion of
a Vaccine conitai iiif ng no sern in1 and ill fact a sinai I quant ity (of material of this
type had beenl prepa red prey iowA ,vN anmd wats frin-nishied to the Armty late in
May 1942. 13 ,Itter, Inl the( sam11e monIth, the decision was made that as s(0)n ats
feasible all of the yellowý fever vat-ine used byV tile Army be made without human
sertan.5 Ill accordlance with this decision the vaccine prepared for Army
Ilse by both pIrodliciliug laboratories, the P~ubl ic H ealth Service and Rockefeller
Foundlat ion, was subsequemitlY (of the aqueous base. serum-free type. All of
the vellow fever vaccine receivedl by the Army after 1 little 1942 had been pre-
paredl in this manner.

(I () Memio. Di r i'rev Medi Ini, SGO) for SG. 21 Oct 4 1. sub : Yeilow fever vaccine'. 111) :720.3.
(2ý itr. TAG to Adnein Fed See Agele'y. 211 Sep 41. 111) : 7201.3 Yeiiow Fever.

" Memo, Di r i'rev Mied D iv 5041 for SG. 15 Aipr 42. sub e Report on Jaundiice and yellow fever
vnvchitiont 1101. ):i 7201.3 Yelloi w Fever.

" ( I ) enio for ft#e. Miej A. 1'. L~ong. i'rer Med Kerv S04). 15 Apr 42 ~iib :(Change of Supplly
of 'veliow fever vaccine. 111) : 720.31. 12e Memeos. Asst Prev Med Serv 500 fir (Chief Prev Mied Serv

SI O.0 10 and 18 Apir 42. suib :Recalli(of yellow fever vaccine. 111) :720:.3
12 Memo. Dilr RockY NMouieet~ii Uab 'SPI'Ii for Chief Prey Mied Serv SiOU. 5 May 42. sub : Prep-

a ration. e it.a . oif Yelloiw fever vaceijie tit tb lii ieuk M (lltintaiii Labora to ry. 1ii) :72(1.3:.
"~ Ltr, Di r Roucky Moiiita in Labi VSiI'I itS VO ( Army Met-i 'Suppeiy iDepot, Brooklynl, N. Y., 20 Mlay

42. HDi: 720.3 Yelloiw Fever.
"C Mlerniu. 1'rev Mied Se'rv 500 for SG. 21, May 42. sob : Seepoly of yell iow fever ca cci p. 111) :720.3.
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From this time, there were two sources of yellow fever vaccine. This
allowed both for adequate amounts of the material for current use and for the
maintenance of reserve stock piles both in this country and in overseas bases.
The bulk of the vaccine used by the Army throughout the remainder of the
war was that produced by the Public Health Service, while the Rockefeller
Foundation also contributed large quantities of this immunizing agent and
maintained large reserve stocks.

Methods and Requirements
The method of administration of yellow fever vaccine remained essentially

unchanged throughout the war period. This procedure involved the subcuta-
neous administration of 0.5 cc. of a 1:10 dilution of the desiccated material.
Sterile saline solution was furnished in bottles containing the proper amounts
for making the desired dilutions. Thus with the 1 cc. vaccine ampule was
furnished a bottle containing 10 cc. of saline, and with the 5 cc. ampule, a bottle
containing 50 cc. of saline. Ten-fold dilutions yielded 10 cc. and 50 cc. of
vaccine respectively, or 20 and 100 doses of 0.5 cc. each.

Detailed instruct io.s for handling, storage, dilution, and administration
of the vaccine were furnished in Circular Letter 9, Office of The Surgeon
General, February 1941, and later in Circular Letter 162, Office of The Surgeon
General, November 1942, and TB MED 114, November 1944. In addition, in-
structions for the dilution and administration of the vaccine were distributed
with the material itself. The lability of this agent was stressed in all the
instructions issued, and directions were given that it be shipped and stored at
freezing temperatures and that diluted vaccine exposed to room temperatures
for longer than 1 hour should not be used.

Possible contraindications to the administration of yellow fever vaccine
at the same time as other antigens were considered. It was bdlieved that since
smallpox vaccine and yellow fever vaccine both contained living viruses, it was
not desirable to administer them simultaneously. It. was recommended that
if both were to be administered, the yellow fever vaccine be given first and
smallpox vaccination done at least 5 days later. Because of the apparent
exaggerated reaction to typhoid vaccine when it was administered to individuals
experiencing a febrile reaction from yellow fever vaccine, it was recommended
that the administration of typhoid vaccine within a 7-day period following
yellow fever vaccination be avoided', whenever possible.

As previously indicated, the requiremei its for yellow fever vaccination were
changed from time to time throughout. the war period. These requirements and
the various changes- which were made were based on a number of considerations.
The basic consideration was the provision for adequate protection against
yellow fever of personnel stationed in or traveling through areas where the
disease was known or reasonably suspected to exist. A second consideration was
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the possibility~ of thlý- ititrodutct ion of yellow fever to areas where, while cur-
rently abysent, tile tilsŽatse in ight, spread rapidly dute to thle presence of the m~os-
(luilto vector. Still it third consideration wats the iiecessitv% for compliance with
the quaitrantine regula ittions of certain foreign go vernitielits. O f till of thest, fac-
tors, thle last -tittitied waNs jperhap, the miost troublesome, since, unless thes,' regulla-
t ions were couipl jed withI, deotent ion of inudi viduals traveli lnL! l)v air resultedt, thus.
interfering with m~ilitary triVel and~ the smiooth operation ofi transportation
systems, particulai-13 air t ransp)ort.

The various administrative requ irenments for yellow fever i mmun izat ion
which were in effect during thle years 1941 through 11945 are shown in Appendix
AN. These requiretitents varied from that of selective vaccinaition of individuals
stationled In thle tropics, which wats in ettect early in thle programi, through the
vaccination of all nmilitary per-sonnel effected during the tirst half of 1942. to
the final policy of thle immun111ization of those Individuals whose route of travel
or p~lace of station Wvas Considered to requlire this special protection. The areas
where. hazards fronm yellow fever were con s idered to exist wvere redefinied from
timie to time. This was done for two principal reasons. One wats consideration,
of possible infection in areas where It had hitherto not been considlered. This.
for example, wats the basis for extendinig thle requirement for yellow fever
vaccination for those individuals stat ioned fin or traveling to Panama and the
Canal Zone. Changes in definition of the areas requiring yellow fever immnuni-
zation which 'Ire found inl Will- Department Circular 2.54, 1943, and Circular 187,
1944 (see Appendix A) aire based oni the dlefinition of certain foreign govern-
ments, particularly India and E~gypt. It was not until May 1944 that the
accep~ted p~eriod of immunity following yellow fever vaccination was increasedi
from 2 to 4 years. As will be seen later, it had been considered for Some time
prior to this that. imnumnity produiced1 iy yellow fever vaccine was retained for
longer than 2 years, b~ut there was reluctance onl the pairt of both Indian and
Egyptian officials to consider indlividluals vaccinated1 longer than 2 years pre-
viously' as Immune, and hience incapable of introducing the infection into their
respective countries. The solution of this problemi. that is tile reconcil iatilonl of
what was considlered in this country to be safe practice with the quarantine
requirements and regulations of India. particularly, was a long slow process
and involved voluminous correspond~ence and interchange of conmmutnicat ions
through State Department as well a -s military channels." The later phases of
these negotiations are discussed in the chapter on Foreign Quarantine in Volume
11 Of this Series.

In addition to thle 'War D)epartment requirements for yellowv fever vaccina-
tion as sumnmarized1 and (discussed above, there wats a theater requirement. for
this vaccination for troolps stationed1 in Hawaii and the Central Pacific Area

'RWsutni of the Controversy Regardingr Yellow Fever vaecination and Quarantine. India and
tip. United statem." Ill): 720:.3
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from September 1943 uintil Junle 194,526 Hawaii %%,a. nlot conisidered to be at
vellow feVer- enlemii area andl vaccination was not accu.inplishied for indlividIuals
prior to their departure. from the United States. Instead the vaccinle wall

s~hipped to Hawaii and adlministeredl to troop~s after their arrival. The ba~sis
for the requirement for yelloNN fever vaccination in Hlawaii and the ( enl-1ral
Pacific was the concern in the War D~epartmient over the potential dangrers of
the introduction of yellow fever into IHawaii wvhichi, because of the preCsence
of Aed#'x mosquitoes, was conisidered to be a fertile area for the rapid develop-
mient. of anl epidemic. Such a situation (l not develop and Yellow fever was
not identified in the area at any time during the warl. Vaccination thece. wats,
therefore. ent irely a preca ut ionary measure taken against this p~otent ial :I azardl.

Experience
AEffectirencx'.x. Trhe effectiveness of yellow fever vaccinle for the 1reveni-

tion oif yellow fever had beeni well demionstrated p~rior to its adop~tioni by the
Arimy.- It was generally accep~ted ini this country that satisfactory immunity
developed within at week to 10 (lays following vaccination and lasted for an
indefinite p~eriod beyond 2 years. In 1943, however, additional evidence be-
came availab~le which indlicated clearly that the inimunity followinar vacclina-
tioni persistedl for a period of at least 4 years-.' It wats this evidlence which.
added to p~reviouls experiences, miade it possible to adopt the 10-day, 4-year
policy which wvas then accepted as meeting the quarantine requiremients for
tinlrest rict ed entry into Egypt andl I(idia from yellow fever endemlic areas.

As farl as the effectiveness of yellow fever vaccine Iin Anieric.on troops is
concerned, there is little that canl be said. No cases of yellow fever occurred.
Neither w-as there appreciable exposure to the disease. Yellowv fever did occur
sp)oradically In the. general areas in which somie troopls were 3tat ioned both in
South America and in Africa. However, it is not kniown that the dhisease actli-
ally occurred in sufficiently close proximity to Armly inistallations so that expo-
sure actually took place.

Laboratory evidlence of the efficacy of the vaccination was, however, ob-
tained. This wsas done in order to check onl the potency of the vaccine as it wats
usedl in the field. It wats accomp)lished by the procuremient of blood specimlenls
from representative grotips vaccinated at. various plalces throughout the country.
The presence of protective antibodies in these serumi specimens showed (leti-

ii ( )tr. Mr. .J. W. MeCloy. Asst Seewar. to CG. Hawaiian Dept, 8 Ju~l 43, and reply. 2(0 Jill 43.
AG :720 Hawaii. 42) Memo. Chief I'rev Med Serv SG0 for Mr. J. W. McCloY. Asst See-War. 13
Ang 43. AG.: 720 Hawaii. 43) LMr. CG Hawaiian Dept to Mr. J. W. M~c~ly. Asst Seewar. 6 SepI 43.
AG : 720 Hawaii. (4) Ltr. CG l*SAF'ioA to TAG;. 5 Mar 45. sub Ininitnization of personnel pro-
ceedinfg to this theater, with 5 iflds. 111) : 720.3 PIOA Reqmts.

I- See footnote 71 (1 ) and (2). p. 3046.
"~ Fox,. .1. .. and Cabral. A. S. : The dluration of immuitnity following vaccination with the 171)

strain of yellow fever virus. Am. J1. Hyg. 37 : 93 -1l!. .Jan 1943.
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niltelv thlit tilie vacci lies used wvere active aiid that tilie desired i'esiillts were lbei ngr
obt a i niedt 1 .

/&',tiom-4. The relat ions hiP betw~een a ppar-ent lY augmienitedl react ions to
ty'Nphoid vaccine III Individuals revent ly vaccinated aga inst ,vel low fever has been
dlisc'ussed1. It is 1)11 eved that this react ion occiuirred in t hose iid iViduials eX-

pressing a febrile respionse to thle yellow fever Vaccine. Such a response had
been ant icipauted, till( ndin the tilrSt ei'-cular- letter- 1piescri h)i ug thle use of -Vello)w
fever' vacci tie, it wats pointed out that approx imnately 5- percent of Vaccinated
Iindividuanls could be ex pectedl to exhilbit a sI iglit gener'al anud febrilec react ion

bet weenl thle fifthI and tlie seventh day followinig vacciniation1. TIhese react ionis
did occur but appa reit lv not to thle extent of 5 perceiit of thle individuals '.'ik-

cinated. Accurate figures of Incidence are not available since coinpletereot
ing,, of react ions of this type was not required. Ini one series of approximately
1 25,000( vaccinlatlonls reported early in the program. febrile react ionis were
rep)orted ini just uind~er :))(A inidividtials, -,I1 inicidence of applroximiately 0.2 p~er-
cent.!" Essentially no reports of react ions wiere received subsequentlY but this
ligure is conisidlered1 to be rep resenitat ive oif the total experience. Reactionis of
this type were characterized in the iiiaiii by variable degrees of uiiala i1se, eleva-
tion of tellI peratui1re occasiona lly' as high as 101' F'. or, hiigher, anid occasionial
a xii ha v adeti it is. Thiere was no iindicat ion that these react ions bore any reha-
t ionshipf to tilie jpost vacciiial jaundice wvhichi maide its ap~pea ranice earlY in 1942.

Ini March of 1942 it became applarent that the jaundice then occ4urrinlg
amonig troops was likely to develop into anl incidence of epidiemiic 1) rof)oiti oils.
This in fact. did occur an11d the peak of the epidemic amiong troopls in tile -oii-
tinental Vniite(1 States wits reachedl in late .June and in overseas conltingenits
about I month later. A total of over 50,000 cases of jauniveili' believedl to have
occurred iii relat ionshi ip to yel low fever vacci nat ion were r~eported."I

Exhaustive stud~ies and investigations were jinstituite(] as soon as it wits
evident that an epidemiic wits niminuient. Early results obtained from these
studies indl~icalted thlit ;Icua l r'121uelat ionshi p existedl betw~een the occurrence of
jaundice and( the admiiinistra2tion1 of ait least certain lots of yellow fever Vaccine
'2 to 31 months pr'eviouisly. This r'elationiship seemed to be iin connuection with
the hnunau serum) iisvd f':' 'lie s. iiiion of the vaccine. Acting onl this evi-
dienoe '[he Su-rgeonl General in April 1942 dhisconit inuted the vaiccine in current
use. Soon a fter this, a serum-free vaccinie wais Introduced and( 110 cases of

File Y.'iiow Feve~ir V,..'.in, Tes8ts. 111) :720.3.
~'File Ye'I lmv Feve.'r V accinei -Rvcimniins. 111): 720.3.

(I ) Tl i' nt break iof ja indi i. in the. Army. N11. iiSu.rgemin 94 : :49; :19:1. ( Id 1 942. (2 ) sa wyer,
W. A. :Meye-r. K. F. : Emt liiiM. 1)i. -. M ineir. J. 11. . 'iutnimm. P., and Seiiwo'ntket. F. F. :Jaundice In
A rmn p iurmii iel fit tii.. %est en i'glioi to( t ivi I 'ni teil Stat es anid Its reliatio~n to) v'acci nation agains~t
yi'iliow fever. A111. ii..z1 . 39 : 33:t 430,. May 1944 :idii.in 40i: 33 10)7. Jul. 1944. :i31 Walker. 1). W.:
sm. ile i i'miiitii a spi'.'s o4 in feithin.i fseplititis In thie 1'. S. A rmy..Ain. .1. Troo~p. NM'. 25 :75 -142.
Moir 11145.
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jaundice were reported traceable to yellow fever vaccination with the new type
of agent.

It was subsequently shown without question that jaundice couhl be trans-
intted to hunmans by the. subcutaneous injection of very small aniounts of

hiiman serum obtained fromn inlividuals develol)iung the disease after yellow
fever vaccination and that, this jaundice resulted front infectious hepatitis.'
This and other evidence obtained from the jaundice epidemlic experience
d(emonstrated clearly that the jaundice after yellow fever vaccination was not
associated directly with the yellow fever virus itself but that. it was due to an
extraneous or contaminating virus introduced into the vaccine with the hunman
serum component.

Subsequent to this experience, many thousands of individuals were vacci-
nated successfully with a yellow fever vaccine not containing human serum.
Thus the cause of an unanticipated comtplication of imniunization was dis-
covered and effective steps were taken for the prevention of its future
occurrence. 9

CHOLERA, PLAGUE, AND

TYPHUS VACCINATIONS

Vaccinations against cholera, plague, and epidemic typhus fever were
"special immunization procedures." That is, they were not applied routinely
but only for the protection of troops stationed in or departing for areas where
danger from the specific disease was considered to be a real or potential hazard
and for troops traveling through such areas. Since these vaccinations were
considered as a group in the adoption of policies and l)rocedures for their use
by the Army, they will be treated in a similar fashion here.

Action looking toward the specific protection of American troops against
cholera, plague, and typhus, should such l)rotection be indicated, was taken in
the early autumn of 1941. At that time, no American troops were under actual
threat of any of these diseases. However, the possibility of future assignment
to or even action in areas where these diseases were present was becoming more
and more likely. This first action was taken in p)reparation for the future
rather than to ineef all existing situation.

The first step taken was the presentatiou of a nmioramdum requesting
recommendations concerning these iinuinnization l)rocedures to the (TlJairman,
of the Division of Medical Sciences, National Research ('ouncil.'" In this

2 Olipulint. J. W. : Gillian, A. G., and Larson. C. L. : Jaundice following administration of human
serum. l'ub. llealth Rep. 58: 1233-1242. 13 Aug 43.

16.1aundice following vaccination against yellow fever. J. A. M. A. 125: 1190-1191. 26 Aug 44.
94 ,Mmo (oIl .J. g. Simmons. ,GO. for Dr. L. H. Weed, Div of Med Sciences NRC. 8 Sep 41. oub:

Immuniza'ition against (ertain infectious diseases. notably plague, cholera, and typhus. HD: 720.3
Tiypius.
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mlelinora luditit gu i(Iance was sped twca 1!' requested Nv it 1 respect to t he i ndiCa-
tionis for vaccli at ion and ill conntect ion with it a eti nit jot, of thle agents to) be
emplloyed and t~he met hodis for their ulse. Ill response to this request, a mleet-
11ing of specialists ill tilie various fields itiivol ved was arrantg-ed by the 'National

Research C ouincilI andi perti nent recommnietdat ions were miade."5 Ini essence,
these were to thle effect that all inidi vidutals stationed ill or about to eniter areas
Wilk -e danger. of exposure to typhus fever or cholera existed should he vaccinated
with 11 an pp~lropriaite vaccine. F~or typ~hus. thle vaccine recommiendled was thle
Cox type, yolk-sac vaccinte: and for. cholera, a vaccinle cotitali ii g, 8 bill ion
killed vibrios per cuibic centitneter. It was also recomnmiendled that all p)ersonniel
under serious threat of exposure to 1)1 konic p)lague be vacc intated1 with "killed
plague bacilli of aii approvedl strai n."

Acting onl these recomlluenidatilotls, after Investigating thle. source of thle
supp)lly of the agents inlvolvedl, The Surgeon General, onl 13 'Novembher 1941,
1WOtiinended to The Adjutant Greneral thiat tcesse lpr(R'edlures be adlopted for

selective use inl thle, Armiv.'k This recoinlinenidat lol was approved and t hese
prtwediires, were adopted onl 6 .January 1942 with the publication of War D~e-
pamrtm~ent Circular 4 of tbat date. Thiiis eircitlaix stated thait military personnlel
stationed inl or traveling to certain areas should be vaccinatedl agalinst typhuls
antd 'or cholera ats pr'escribed by '[le Surgreon General, and that military per-
sonnel inder serious threat of e~xpo-sure to epidemiics of p~lague should be inn1
inuluizel wvith plague vaccine as p~rescribedl by The Surgeon General. Th Is
admui inist rat ive directive was uiiplettieted onl 14 .January 19$42 by technical
instruct ions published inl Cirnular Letter 3, Office of Tfhe Surgeon General,

subject \ accinat ion against flYphuls fever, cholera, and plague. Ini subsequent
discuission of these procedures. eav~i wilb os ee ea~t1v

Cholera Vaccination
The Imm unizing Aqent. T[le cholera vaccine pirocure~d for use inl military

pers5ontnel was I vpre(lv byv conmmerci al manu factuiirers inl accordance with the
recoMiillididat iolls andl requ iretnients of tile N\ational Institutes of HeIalth, U nitedl
St'ateS Public' I Ie'athl Ser.vice.9 7  Tlhe orgranism strains Chosen for the vaccine
wvere Inaba and Ogawa strains wvhich~ were agglittiniable, smooth, motile, pre-
senltedl characteristic biochemical activities, andi were apparently fully virullenit
am anltigenlic. A largre numbher of f reshly isolated strains obta ined fr1-tri om India
werke studlied bo0th at the Arnivl Medical1 scijooh n at the National Institutes of
le-aIth and those ch'oscn for- inclusion Iin thle vaccine were considleredl to be the

"~ NMint4 ioftItn'e at eoiit.' on i tmuniziottion agailist t ylt;hi fev.'r. cholerta. jinhd lplague vatted hY
NCstilt twoimitt*ee on 'Troj'tcntI Diseases. 22 ov)t 41. 111): 720:3 Typhus.

STAr, KGi to 'T'A. 1:1 Nov 41, sub :Immunization aigainst tY01hus. cholera, and pitigue. HIl

I IM iMmo fo r tile. 2tI Febh 4'2.i, 111 : onterenv e regard ing ch olera v'atviine hetld tit the Arnmy

!.tediitAi School. IlD) 720:3. ( 2 t~r. Dr. NJ. V. V. ' jtI inst o)f lienitti. tow Lt 'ot A. 1'. Long.
S" O. 4 Apr 44. III) 720,3t Chiolera.



IMMUNIZATION 315

best obtainable for vaccine production. The finished vaccine consisted of a
suspension of phenol-killed cholera vibrios containing 8 billion organisms per
cubic centimeter of the vaccine.

Jbthod.b and Requiirement.e . The method prescribed for the administra-

tion ot cholera vaccine was first presented in Circular Letter 3, Office of The
Surgeon General, 1942, previously referred to, and was rel)ublished subsequently
in Circular Letter 162, Office of The Surgeon General, 1942, and TB MED 114,

1944. The initial vaccination consisted of two subcutaneous injections of 0.5

cc. and 1 cc. respectively at 7- to 10-day intervals. Stimulating doses of 1 cc.

each at intervals of 4 to 6 months were recommended in the presence of serious

danger of infection. This procedure as originally adopted was continued
without change throughout the war.

Cholera. vaccination was required for troops who were stationed in or

traveling to areas where danger from cholera was considered to exist. The
requirements as stated in the original War Department directive of 6 January

1942 were as follows: "All military personnel stationed in or traveling through

Asia or other regions where cholera is known to be present in endemic or epi-

demic form will be immunized with cholera vaccine as prescribed by The Sur-

geon General." The vaccine was administered in this country only after re-

ceipt of orders directing travel to one or another of the areas concerned. It was

fully realized that such immunity as did accrue from cholera vaccination was

in all likelihood incomplete and probably of short duration. It was therefore

emphasized that, this procedure should not in any way serve as a substitute for

sanitary or other measures for prevention and control of the disease.

The official War Department requirements for this procedure are found in

Appendix B. During certain periods of the war, cholera vaccination was re-

quired for travel to areas where in fact no cholera existed. This was made

necessary on administrative grounds in view of the uncertainty of the actual

destination of certain troop contingents in some instances, and because of the

difficulty in accomplishing the vaccination in an active theater as a last minute

procedure prior to an operational move. In a similar manner and for much

the same reasons, cholera vaccination was required for all operational Army Air

Force personnel including those assigned to the Air Transport Command.

While this policy undoubtedly resulted in the vaccination of individuals for

whom no danger of exposure ever existed, it was the only practicable method

of accomplishing the protection of all of those for whom it was considered

necessary.
Effectiveie... While there had been little experience in the Army with

cholera vaccination prior to World War II, this procedure had been practiced

for many years in those areas where cholera is more or less a constant threat.

First among these areas were India, China, and the Malay States. The results

of vaccination, however, were never clear-cut and had not clearly demonstrated
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thle -a 1 ue of thle proveduiire. Strlong. ill review iii" tir h j lmat experienice. states

thazt "~While pr'j~ophylacttic inclal~t iont in vhoki~ra has beeii veryv widel V empi loyed
for iiill' v vea rs no tletiiiite iiialiiiiiit V of op~inionl exi-!tsý ut regardl to it-- value
durli 11 a i ep idemic ith oughi in generalI th lereots hav e heeii fin 'v rable regard-

Anl analylsis of larege Scale experience withi cholera vaccinle wits pres-ented
il a st iildv of it cholera epidlemiic in thle i r ivi lic of MIadras, I ndiai in 1942 and
1943.10) 11, tiiIs eJidp~ern iC. tile St mld of two ia rgre g-roups, one vaccinai~tedl tile
ot her linvaccil iatedi revealJed t! p at thle ilcui~i'we wats i0J im Iaes Iillore ill tile

uinvacci muted t hat illi tile -protectviI" groupj. Frowt tliis a nd ot her supporting

doat a, tile'. auithors drew tilie coniclusioni thait ... there is ilefi iiite proof that
tie prommctel pemmos ari iv0 to 14 t Aiis less silseeit be to g~inigir cholera that)i
the uni uocu lated lersnis in the conniinium tv" It was thle feel i ng of thle aut hors
of th Iiqimejhr that th le r tectmo atflortled froii vncci nt~m ineristetl froni 5 to
12 npiliths.

TIhe va 1i hit~ of these cotic uishon can ii iit her ble cont-irnied imor refuted by
the explerience withI cholera among Aiiericaii t roops duhin g" tile wvar. TIh"t

fact remains, however, that thle occurrence of cli olera a lnoiigr thlese trloopjs wats

liegliatible. The disease wits present ill epidlemnic or seli Ie it-de Ici iv ' fortil il ii 1

num11ber of a reas inl whichi tr(m)js were stat ionied. These i I chided Chli ina, "2ildiii
and Burnia. Thie only cases in Amierican miinjt aryw lperinoi~ occulrred ini C'hina
ini the munltner of 1945 when (6 ases andl 1 dleath Nvere relported front the Liang-
Ahan area, and 7 cases andi 1 death, froni ( 'iilch iang.-, rhle source of thle
infections in thle Lian'gshaun g-rmup was conisidered to lhaive beeni bakedi groods
secuired froin a lotal bakery. Trhe cases at (Whi ichang were believed to hanve
resulted fromi the driniking of contamiin atedl water. All of those delvelop)ing
cholera at Liangshaii had been vacecinatedi in Auiguist 1943 with A merican
vaccine (just over ~2 years beftre the onset of illness) -Ii formantion v'onverin'Iiii
sub~sequenit or stimulating (loses wats not 'ompJlete. I [owever, it wats (ieterniinedl
that. 5 of the 6 inudi vidualu s inivolved had rec'eivedl a stimiulat ing dlose of (Chi nese
vaccine in A pril and May 1944. Five of the g-roup aoreceived stimuiilatinig
dloses of (Chiniuese vacci lie ill O ctober 1944 and the sixth wvas given a dlose of
A mner-ican vaccinie in Septeniber 1944. In April1 1 94uý, five of thle i ndi vidiuals
c'oncernedl recei vedl Aniericami vacci lie and tile remiaining personl w'as givenita
b~ooster dose of Chliinese vaccinle inl May of tile saiiie year. Two receivmed st ijini-

haitng (loses as late as .July 1945. This group thlen a ipiea red to have been

"m 8ron g. It. 11. :St it Is I hiagnois .l Prev-entIion an(i Treamnt nonf Tropdvi enIill senses. ih lIii it dei pIII ia.
Tie lia kiston C omlpany. 1944, p. (134.

" Aiiselian. It.. Dir 110) Ileaith 'Madras. Indlia: statistical evaluation of anti-choiern Ifovloiatioll
as a apersoonai prophylactetI a gaitnst ehl trn and itp e tea c in t he provon in a ndl eoanAt of cholera pio-
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reasonably well vaccimiwte(j although thle exact niaturle of thle Chiinese Vacine
usedl was not known.

Informat ion onl thle original ininonizat lonls oil tlhe p' jents at (i wibhialig
was n~ot obtai ned but all seven of the i nli vidtials had receivedl a st i mu lathmg
dlose of vaccineI as late as Api 11m1ad J1uly 194.5, the one( m an vacciiiated iii April
iiaving received Iindian vaccire. These few Cases of cholera 01 Anit-rican per-
sonnel in China occurred at a t ime when there was a shiarp coltlbreak amiong,
the Chinese inl the C hungking area. Stringent lprecaltitiol,al. ' mesue lf"SI Wklre
ap~plied to safegruard tile troops inl that narea from colltaininateil food ,Aind water.
Thle relative effects of tilis procedlure and of vaccination for tile Prevention of
the dlisease in American plersonlnel could not be determn-i'.ed. It was nlecessary
t~o a~ssumle that the res-iilit obtained accrued from a 5(iillilliat 101) of allI tleP pro-
tect ive mleasures appllied and flhat u uder sli mid a circumlsta.,aces, liolle of these
measures may be omitted with safetY.

No cases of Cholera occurred inl niilitarv personlnel, in the India -Burmia
theater although a sharp epidemic was eXlperienlcedl ill thle civil jan population
of C-0(cutta early inl 1945.101 Some evidlence of the ethcvacv of vaý!cinlation in the
preveriticon of tile disease inl !his situation was decrivedl from the fi~ct that
chiolera did occuir in approximiately 50 British and Indian troops inl tile are-a at
that time ý'"It was the practice of thle British ill this ai-ea to vaccinate only
after the epimlenlic startedl, rather than to p~ractice immlunization before ]lanld as
was (done for AmlerlIcan) personnel. The risk to whlich the British and American
troops were exp~osed1 wouldl appear to have be'en comIpai'abie althouloir American
sanitation ma 'y have been superior. As withl experience in China. the inly
conclusion that could be drawn was that. troop~s Colld( b)e protectedl from oholera
by the application ,,f all the available preventive measures including vacciniation.

Reaction-ý. Almost no reports were received of untoward reactions fol-
lowinig cholera ivaccina-,tltio. Tile vacci ne uised ai peared to hlave been essýent ially
free from reaction producing substances.

Plague Vaccination
The Imnmnidziq Agetit. Thle, plagiie vaccine secured for use inl thle Armiy

was Coll]rcalPlayH prep~aredl inl a-cordtalce wuith National Institute of Health
requirements andl standards .11r3 The first procai'ed (approximately 100,006 cc.)
was prepared from avirulent stock cultuire strains. The remainder of the ma-
terial obtained wvas nmae from virulent piague bacilli. The original virulent
strains; usedl were the I reka strain ;soliatedl frin~ a hiumani case of plague iil
1941 an~d P'2.51 is;olated from infected fleas ini 1941l.114 The,-Pse 8tvins were

101 E'rNi). Jrdia-I-iirma theater. I JTun 45. HD).
102 NIP( Int ! Rioit. 1'. S. Nav;: T'liisor Off. ('elcitta. 28 Julu 45. sub :Cholera. HI): 710.
103 Nati 1iii4 of Health. M ininiflll Requjiremen'fts fmr' Piague Vnevine. 20) Apr 45.

11Ltr, Or. M. N'. Vphlee. Natl Inst of Hlealth, to Mrij A. P. Long. ',GO, 8 Apr 42. with inelis.
Hi): 720.3 Plague.



rep~laced l it the hitter p~art of 1942 by iý vi rutleu Inudian i strain (No. 337, H ooper'
Foudation 1'Ii vri y of C al iforn in)."' i'he tin'kitedl vaccinte w.as a siisjettsin

of fou'malin-killed plague hacill! containing 111)t4) ti lot organismls per cubic.

cent imeter.

Me~thotis a(I/( Ieurn' l.instru'lct foilts for tile use ef hiuevaccinte were
first published litt C ircular Let tetr :3, Office of 'Fhc Su rgePoit GeneralI, 14 J1antuaty

1942, and subsequenth ll Cii(1rcid a r L etter 162, (Alfic e of The Sit rgeonl ( jenlelal,
28 November 1942, and TB MEl) 114. I nit ial vaccitat iC1t wits a1ccoltltIpkited b%
tlie suibcutanleous adminnistrat ion of 2- (loses of vaccinie, 0.5 cc. antd 1 cc. each, at
intervals of 7 to 1(0 days. Subsequent (loses of I cc. each were to he admti nistered
whenl stilmuilat loll of immtunityv was considleredl necessat ir. I 'ndet' serious t Iiieat
of exposilre to p)lagiic in1fect ion, it was5 recommndtedtl~ thtat such (loses be givett
-is f requently as every 4 to (3 mionthis.

Basic Warl D~epa rtmnent pol1icy for pl1aguie vaccination requli rentents (-o11-

teniplated adin~it ist rat ion of the v*acci ne to troops lin a reas where and whien
spcal (alnger from tlte (disease wats found to exi1st. tsttiittiO wsno

to be accomlldished prior to emnbarkatiton for overseas butt ratlter sutpp1lies of
the vaccine were furnished to the th~eaters for use as indicatedi.' rIhuis 1)01icy.
was5adlhered to throuighout the war with bitt two exceptionls.

IIn View of tile endemicity of plague itt the A zores and lin accordance with
the recotntutieltidtiloll mIIide ly thle Sil-rgeott of tite Birt'iish 1aea1,gn. hs

ordered to permuanient (1ut ' v in the Azores Nvete vacci natedl prior to dleparture.
The second1 excep~tionI was mtade inl cottulectlolt w~it it troop01s (lejart ingy for

ditty inl thle western part of thle Pacific Oceanl Areas. At the reqluest of theater
officials, p~ersonnel ordered to duity inl thlose areas Wetre givenl p)lagtte vaic~iltC

p~rior to emtbarkationt durintg part of the year 1945.11" This pract ice wats (liscolt-
t ttiued, htowevetr, shortlN after thieterminntioit of ltosti I Ities.""

FEffect b'ene.sx. Il'he effectivenless of p)lagite vaccintat ion ats p~racticedl for
American troop~s was ttot dletermined. No cases of plague N\ete rpted blt
nueithter wats there indlicationt titat actutal expositre occurred. The disease wats

p~resen~t. howevetr, inl areas where Amuericatt forces wvere stationted. These inl-
clude(1 the Azores where the disease smottiders inl low end~emtic prop~ortionts, New
Caledon~ia w~here two case-, were reported inl 1942. the Sitez Area inl Egypt whtere

there wvas at brisk outb~reak lin late 1943 anl(1 early 1944. ind the Dakar-Mar-

rakech, area where at moderate ep~idemuic occurred inl 1943 and 1944. Plague

was also present inl China andI( Indlia inl areas wvhere Atmerican troops werv

Nlimtes of Conflfrpnepr on Plagure Preven'.ton riort The'rapy. Divhrtmon of mr'ttmmi scicues. N'RC.
15 Oct 42. TIt): 720.3.

101) WD Ir 4, C, JTan 42.
107 Ltr. TAG to C(;s AAR. AGF. A5,F. P0EF.. CofTrrins. rind SG, 24) Nov 44. sin. :Immunization

of trirooprs mnov ing o))-irsrrls. anrd A menn innr'nt No. 2. 1 Febh 45,.AG 720.3ý
1 Memo. 'Trootlm Mvriits Blranch Mobilization D iv A`,F to O ,u jirancti AGO. ec.2)An ~

sub: Revi,4ed ltothing ann equipment chart for troops mlovinlg to all overseas rounrfnflhs i Chlnge --
I I . 1t11): 720.3 Travet liqrnts. 110A.
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stationed. (See chapter on plague and plague control in another volume in
this series.)

Vaccination of American troops was practiced in all these areas in addition
to rodent. and flea abatement l)rograms and general l)rotective measures. Credit
for the protection of American personnel against plague must of necessity be
given to all of the procedures applied. The true value of plague vaccination
alone could not be determined from the situations encountered and the experi-
ences obtained.

Reactions. Reactions reported in connection with the administration of
plague vaccine were minimal and no difficulties developed f, "in this aspect of
the use of plague vaccine of the type applied in the Army during the war.

Typhus Vaccination

The Immunizing Agent. The first typhus vaccine recommended for use
by the Army was the Cox vaccine. This consisted of a 2-percent formalinized
yolk-sac suspension of louse-borne epidemic typhus rickettsiae, Breinl strain.
The rickettsiae were cultivvted in the yolk sac of fertile hens eggs and extracted
by centrifugation and then washed.1 9 As with all other biologic agents
obtained commercially, acceptance for use in the Army was based on coniform-
ance with the minimum requirements of the National Institute of Health.

When the use of typhus vaccine was first contemplated it was being pro-
duced by only one commercial manufacturer and some time was required before
large quantities of the agent could be made available. The supply situation
was further clouded by the fact that sufficient funds were not available to pur-
chase the quantities which would be needed soon after the procedure was offi-
cially adopted.1l0 During the period between the official adoption of typhus
vaccination and the time adequate procurement from commercial sources was
effected, considerable amounts of the vaccine were furnished by the laboratories
of the United States Public Health Service."' By March 1942, however, a
number of commercial laboratories had accepted contracts for the production
and supply of typhus vaccine and some 239,000 vials had been placed on order
for delivery within the subsequent 6 months.112

The use of typhus vaccine for the protection of military personnel served
as a stimlulus to investigations aimed at improvement in the quality and effec-
tiveness of this agent. Those most actively engaged in this work were investi-

109 Cox, H. R. : Use of -;ulk -ac of developing chick embryo as medium for growing rickettsiae of
Rocky Mouintain spotted fe.-Pr sud typhus groups. Pub. Health Rep. 53: 2241-2247, 23 Dec 38.

118 Memo. Dir Finance and Supply Div for Dir Prey Med Div, 24 Ntv 41. Hi): 720.3 Typhus.

"I Memo for file, J Jan 42, sub : Typhus vaccine. RD: 720.3.
112 Table. Procurement status of typhus vaccine on order with manufacturers, 5 Mar 42. HD:

720.3.
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gators ait the National Institute of HeIalth. thle C onniaught LaiiMoiatol'leý of
Toronto, C anada, and the Ariny Medical School.'''

It. was early recognizedi that tile original (Cox vacc(!ie %%as def-icient ill
antigen content. Ill I )eceinher 1-94 1, thI e workers at thle ('onnaughflt Laboratories
iii Tron~to demonstrated the ether' nethod of extract ing rickettsi.-te fromn yolk-
Sace suspens~ions. The Vaccine reCOmlitniittlet COnisisted of anil ether extractionl
of the yolk-sac suspension followed bycent rifugat ion and reslispil~is~ioi of thle
rickettsiae. Following this the Ariny Mledical School initiated an experimieti
to comipare thle va Iriouls tNy II us vaccines theii available anmd suisceptibility of
b~eing usedl by the Armny. They consiste(. of the ('ox vaccine described above,
thle ether extracted yolk-sac vaccine of the (Connaught Laboratories, the French
epidemic niouse-luing vaccinle 1111d1 tilie Mexicami 11111611V rat -htIug Vaccine. The
results, of these explerimnents showed the (Cox vaccine and the Mexican nitritw
rat-lung vaccine didI not atlequtattely protect gui! tlea pigs against elpidlemic typeW
of rickettsiae. The other t wo vaccines, however, did apilear to afford good

protectiont. A soluble antigen obtained fromn ether extracted 'yolk-sac susp~en-
sion1 was (lenionstratedl indlependently and at aipproximtately the sanme timie by
two of the research laboratories, ArmiyMedical '-chiool 114 alltd N~ational Institute
of Ilealth).'" A vaccine contauining at greater concentration of rickettsiae and]
solub~le antigen was p)rep~aredl and testedlti inman andl guinea pigs. Thiis new
mietltod of p)rocessing eliminated centrifugat ion whicht in turn elliminated thle
loss of antigen in tlte formi of minute rickettsiae and in the formi of soluble
antigenic mtaterial. Onl 2-5 May 1942, at a , ifrhc cai by th' ucm
itittee onl Iropical IDiseases of tlte National Resem-ch C ouncil, it was agreed
that "Typlits vaccinte shtould contain 1)oth the soluble antigen hteretofore (uS-
cardedl and all of tite available rickettsiae bodijes " antd that the "etlte'ý- extraction
mnethod wvithtout centrifuglition is at prlesent tite best miethod of prep~aration of
vaccine. . .... 11" Cit 2(6 August. it was recomntended that the Army. Navy,
and( Public Health Service uise a typ)hus vaccine miade fronit 1O-perceztt yolk-sac
suspension intchluin ig the so-called soluble antigen formial in killed and~ p repared
by ether extraction.",'

By Septemnber 1942, all mamnifacturers of typhius vaccine for Army use had
beninstructed1 by the. National Institute of Ilealtlt to prep~are this itew type

ageint."'' However, in order to avoid a break in the supply, the new material

112 ( I Menmo. Coi J. S. Simmnons to S(;, 26 ihec 41, sub :Report on conlference on typhus vaecin'e
a~ttendedP~ lt Connaiught Laho~ratoriies. r. of 'roronto. 11i) :720.3. (2) Mpno, Chief V'iruF Lab. Army
Med School. for iDir Army Mled School. 20 Mar 42. sub :Report on the testing of four different typhus
vaccines tin guiniea pigs. 111) : 720.3. (3) Nat I list of Health Bull. .No. 183. Studies on Typhus
Fever. 1945. (4) "Outline of Methods Deveioped for the P~reparntion of at Concentrated Typhus
Vaccine.'* Army Medicai Center. 20 Nov 42. 111): 720.3 Typhus. (5) Connaught Laboratories 'Memos
No. 3 and 4. War ProJect Med 8 (NRC Canada). 13 Nov 42. 111) : 720.3 Typhus.

"11 see footnote 11:3 (2).
1:8 See footnote 11:3 0.

1 M inutes. NRC Conference on I mmunizat ion against Typhus Fe~ver, 25 May 42. i11): 720.3.
Minutes. NRC Conterence on Tylhuls. C'holera. anrd Plague. 261 Aug 42. 111): T2). 'phns.
Mem~o for file. 12 ISep 42. sub : Typhus vaccine. Hi): 720.3.
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was brought in radualiy and a number of nmonths passed befor, all the vaccine

p1--'ocured for Army use was being made by the improved methods. By late
March 1943, however, sufficient supplies of this improved agent had been pro-
cured to allow the discontinuance of distribution of the "o01" or original type
of material.,,

With the increase in experience in production and testing of the vaccine,
it was possible to improve it,- quality still further. Such improvement was
exemplified in May 1943 when the National Institute of Health increased the
stringency of the antigenicity requirements which the vaccine was required to

meet before it could be released for distribution.'- As a result of the efforts
directed toward the preparation of an effective typhus vaccine and the continued
supervision and control over its production by the Biologics Conitrol Division,

National Institute of Health, it was considered chat this age~it as stupplied for
the use in Americar troops was the most effective obtainable and certainly su-
perior to any previously produced.

Jlethod* anid Reqiuiremntite . The methods of use of typhus vaccine were
first prescribed in Circular Letter 3, Office of The Surgeon General, 14 January

1942. The initial vaccination consisted of three 1 cc. doses administered sub-

cutaneously at intervals of 7 to 10 days between doses. It was recommended
that stimulating (loses of 1 cc. each be administered in a similar fashion at 4 to

0 months intervals in the presence of serious danger from infecton.

This method of administration of vaccine was followed until September

1944 when in accordance with the recommendation made by a National Research

Council conference group, the basic inuuunization was limited to two 1 cc. in-

jections of the vaccine.1zi Instructions concerning this new method as well as

the recommendation that stimulating doses be adii inistered on a seasonal basis

rather than at certain time intervals were published in TB MED 114. November

1944. No other changes in the methods of administering typhus vaccine were

effected.
The administrative requirements for typhus vaccination as they obtained

at various periods throughout the war are shown in Appendix C. The basic

policy contemplated the protection of those troGps likely to be exposed to

disease. Vaccination of the entire Army against typhus was not done. At the

elnd of dhe war, typlllus vaccination was a requirement for travel to, or station

iii. virtually all overseas theater bases. This was necessary both because of the

wide distribution of typhus throughout the world and because troops ordered to

certain typhus-free areas were subject to movement to typhus areas on short

notice. Since it was considered that the protection afforded from vaccination

" Memo. Chief Epidemiology Branth SG() for Dtr Supply Serv SG. 23 Mar 43. sub: Typhus

vaccine HD: 720.3.
"" Natl Inst of Health, Memo for Manufacturers of Typhus Vaccine. 11 May 43. HI): 720.3.

"M (1ý Minutes, NRC Conferenve on Typhus. 22 Jun i4. HI) : 720.3. (2) Ltr. TAG to CG,

POEs, Cos POEs, CofTrans, 8 Sep 44, sub: Inoculation for typhus fever. AG: 720.3
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was considerably augmented by stimulation some months after the initial vac-
cination the value to such individuals was actually increased by having received
the first doses of vaccine some time before actual danger from exposure occurred.

'ffecti enevs. As indicated, vaccination was practiced for all troops sub-
jected to possible exposure to epidemic typhus fever. However, tile preven-
tion of typhus, like that of a number of other infectious diseases, was based
not on vaccination alone but on the applicat ion of other protective procedures as
well. First among there were the facilities, materials, and instructions pro-
vided for the prevention of louse infestation of troops and the perforniance
of rapid and sure disinfestation should lousiness occur. The degree of louse
infestation of American personnel was very low. For example in the European
theater in December 1944, it was determined that only 0.5 p)ercent of 1,800 troop
units had experienced lousiness among their personnel, there being less than 25
individuals infested.'1 The objective of the typhus prevention and control
measures applied in the Army was the provision of the greatest degree of pro-
tection obtainable and not the determination of the coml)arative efficacy of the
various procedures used. This objective was realized in the occurrence of less
than 100 cases of epidemic typhus among Army personnel (see discussion on
typhus fever in another volume in this series). Twenty-eight cases were re-
ported froni the European Theater of Operations, 19 from Africa and the
Middle East, and 17 from the Mediterranean theater. In all of these areas,
typhus fever was prevalent among civilians at one time or another during the
occupation by American troops and the opportunities for exposure were un-
doubtedly numerous.

While the exact role plbyed by vaccination in the prevention of typhus
among troops could not be clearly defined, it was generally accepted that this
measure was an effective one. Such cases of typhus as did occur among vacci-
nated individuals were app)arently considerably milder than those experienced
by unvaccinated individuals in the same area. This fact was first noted in
North Africa in 1943 where about a dozen cases of the disease, all of which
were mild, occurred among Americans who were vaccinated. Invaccinated
British troops on the other hand experienced about three times as many cases,
one-third of which ended fatally.12 3 It was also the experience that when vac-
cinated laboratory workers contracted typhus the disease was modified con-
siderably from that experienced under similar situations before specific
l)rotection was afforded by the type of vaccine used in the United States Army.
In summarizing the efficacy of typhus vaccine, it was agreed by those present
at the National Research.: Council conference on typhus, held in ,June 1944, that
"The evilence is all in favor of the opinion that while vackination against

"' ErTMD. ETO. Jan 1945. HD.
12•2 1 Ltr. Lt Col Y. Kneeland. and others, to Chief Surg ETOUSA. 2 Mar 44. sub: Report of

mission on typhus, ETO. HD: 710. (2) NATOUSA Cir Ltr 43, 11 Nov 43, sub: Typhus fever
control. i11).
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ep)idemic louse-borne typhlus fever does not always p)revent infection, it causes
the disease to be mild and appears thus far to prevent death from typhus." 124

Thc experience subsequent to this meeting offered no evidence other than in
corroboration of this opinion. By the end of the war, no reports of deaths from
epidemic typhus fever in vaccinated Army l)ersonnel had been received in the
Office of The Surgeon General.

Reactions. Untoward reactions to tyl)lius vaccine wvere not significant
either in number or severity and presented no interference with the vaccination
program.12 Reports were received early in 1943 of reactions occurring im-
mediately after injection of the vaccine and characterized by intense pain and
burning. On investigation, these symptoms were determined to be the result
of excess residual fornalin in certain lots of vaccine. Following the discon-
tinuation of use of these, particular lots, no further reports of reactions of this
type were received.

With the extensive use of vaccines p)roduced in eggs, there arose the possi-
bility of the occurrence of reactions of sensitivity to these -.gents. Such
reactions, however, did not materialize in any appreciable number. From the
few reports of reactions of allergic nature following typhus vaccination, it was
shown, however, that this vaccine was capable of precipitating such a response.
This was not entirely unexpected since it was known that approximately 10
percent of the typhus vaccine protein nitrogen was attributable to ovalbumen.126

Such allergic reactions as did occur appeared for the most part to have been on a
basis of the presence of sensitivity to egg protein before the vaccination rather
than the development of this sensitivity through the administration of vaccine
containing the allergen. Two fatal anaphylactic reactions following the ad-
ministration of tyl)hus vaccine were reported. In both instances, investigation
revealed the preexistence of a sensitivity to egg which was not detected prior
to the injection of the vaccine. These occurrences led to the adoption of routine
questioning of personnel who were to receive vaccines produced in eggs. A
question usually used was "Do you eat. eggs or chicken?" A negative answer
required further study to determine the presence or absence of sensitivity.

INFLUENZA VACCINATION

Development and Adoption

The influenza vaccine adopted by the Army and the methods for its use
were developed through the activities of the Commission on Influenza, Board
for the Investigation and Control of Influenza and Other Epidemic Diseases

121,j4See footnote 121 1). p.321.
125 File: Immunization, Reactions. Typhus Vaccine. HI: 720.3.
IN (1) Memo, Chief I)iv of Virus and Rickettsial Diseases. Army Med School, for Dir Epidemiology

Div SGO, 17 Jan 44. Hi): 720.3 Typhus Vaccine. (2) Rpt of Joint Investigation, Div of Virus and
Rickettsial Diseases. Army Med School. "Allergenic and anaphylactogenlc properties of vaccines pre-
pared fromi embryonic tissues of developing chicks," 1944. 1I1): 720.3 Egg Sensitivity, Reactions.
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ii. tilie Aiu later ca jled Armay 11p:idemii H ,Icalt~ Bor I1)i I *wt ch s aldminl-
istered through the Preventive 'Medicine Ser~ ce, Office of Thle Surgeon
General.

Influienza vacci natiomu was first adop)ted by the Armly in tile auitumln of
1943.11 At that time thle procedure, wits applied inI certain Army Specialized
Trraininig Programl an ilts inl the Second, Sixth, Seveum hl and N iiithi Service
Commands. This selective vaccinationi was~ inl accordanice with prFovisions5 of
AR 40)-210, and was accomplished ats at fieldI trial of tile procedluie. Following
thle success-fuil results of this triall, in1formiationl %%as pnl)iished stating that inl-
fluen)za vac-cinle had 1)eei) approved for the Army but that it would be recoin-
mended for use on]-* inl the face of anl outbreak or threatened outbreak of the
(lisease.1- It was also polinted outi that att that timo thle supp~lyl of vaccine wats
limtited and that large quantities would not Ibe available before tile latter p~art
of 1944. Because of this, limitation of suipplY, thle material that wats available
was stockpiled II in a entral depot iii thle U nited States so that the most judicious
use could be miade of it should the need arise.1"

Somle relatively smiall-scale Influenza vacci nat ion wits accompllished inl
th~e Army inl the late spring of 1945 but it wats not until September of that year
that vaccination of large numbers of military lpersoilei wats undertaken. At
that timie, inl view of the possibility of anl influenza outbreak (luring the coming
winter, vaccination of tile enitire Ar-my was %lirected.3 ' Because of the special
nature of the p~rocedu re it. was not adopted ats routiniie but only for at one-timie
applicationit be accomplished, for personnel already inl tole Ari' (lrn h
mionthis of October and 'Novemibek and for recruits ats they entered thle. service,
f rom that time through 15i April 1946.1 '2

The Immunizing Agent
The vaccine usel was at stispeitsion of killed ( formialinized) influenza

virus types A and B made front the growth of thle virus in the allantoic fluid of
the emibryoiiated chicken egg. The vaccine wats prep~ared commercially in
accordanice with the minimumi requirements of the -National Institute of Health
and recommendattions issued by thle Office of The Surgeon General .'-33

"'(I) Baytie-Joneg,.1. :. Board for the Invostigation and Control of Influenza and other Epidemic
IDiseases In the Army. Armty M. Hall. No. 64, Oct 1942. pp. 1-22. (2) Francis, . : The development
of the 19)43 vaccination study of the 'onmnission oin 'Influenza. Am. J. ilyg. 42 : 1 -11. Jul 1945.

I" Book message 30-33, SG to ".,P 2d, Oth. 7th. and Pth SvCs, 15 Oct 43. RDi: 720-3 Influenza.
"MTH MED sl. 15 Aug 44.

L't~r, SiG to C(It AGIF, AAF. all, theaters. etc.. 12 Aug 44. sub : Influenza vaccine. RD: 720.3.
"'WID Cir 267. 5 Sep 45.

(1) WI) ('i 381. 21 Dec 45 (2) Teletype message S1'MI)R, WI) to ('Os, AAF. AOF. and ASF,
27 Feb 46. HD): 720.3 Influenza. (3) WI) (ir 113, 18 Apr 46.

I"1 Natl Inst of Health. Minimum Requirements for Influenza Vaccine. I Jun 44 and subse-
qutent revisions. (2) SGO,) Recommendations for tl.e Preparation of Influenza Virus Vaccine, Types A
and P, for the United States Army. 9 May 44 *2 Apr 45 : Feb 19461. 111): 720.3.
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The type A virus colnplonent consisted of equal quantities of the PR8
Strain and the Weiss Strain of influenza virus A. The type B component was
made up entirely of the Lee Strain of virus B.

Methods and Requirements
The vaccine was administered in a single dose of 1 cc. given subcutaneously.

Because the virus was grown in eggs it was emphasized that the vaccine should
not be administered to individuals hypersensitive to egg p)rotein."M

It was required that all Army personnel be vaccinated during the months
of October and November 1945. Those who did not receive the vaccine during
those periods were vaccinated as soon thereafter as possible. All military
personnel embarking for overseas travel between 1 October 1945 and 15 April
1946 were required to have received influenza vaccine subsequent to 1 October
1945. No repetition of the vaccination was required although a booster dose of
1 cc. ,ifter an interval of appr'-ximatelv 30 d&vs was contemplated if the situa-
tion warranted.

Experience
Effective~ne8.v. The results of the 1943 trials of influenza vaccine in Army

Specialized Training Program units were considered to be highly successful and
have been amply described elsewhere.13 5  These trials were conducted in nine
Army Specialized Training Program units in various sections of the country.
The timing of the actual vaccinations was most fortunate since, in most in-
stances, it was accomplished approximately 2 weeks before the out-break of the
1943-44 epidemic of influenza type A. Over 12,000 individuals were included
in the studies. This number was almost equally divided into a vaccinated
group and a control group. The aggregate results showed the occurrence of
approximately 3.5 cases among the controls for each case in the vaccinated
group. The evidence gathered also strongly suggested that the protection from
vaccination developed in about 1 week, thus indicating the probable value of
the vaccine when given just before or even at the onset of an epidemic. As
was expected, there was no significant difference between the vaccinated and the

'" See footnote 131. p. 324.
3M (1) Members of Commission on Influenza. Army Epidemiology Board: A clinical evaluation

of vaccination against influenza. Preliminary report. J. A. M. A. 124: 982-985, 1 Apr 44. (2)
Rickard, E. R. : Thigpen, M., and Crowley, J. H. : Vaccination against influenza at the University of
Minnesota. Am. J. Hyg. 42: 12-20. Jul 1945. (3) Hale, W. M., and McKee, A. P.: The value of
influenza vaccinatiov. when done at the beginning of an epidemic. Am. J. Hyg. 42: 21-27, Jul 1945.
(4) Eaton, M. D., arl, Melklejohn, G. : Vaccination against influenza : a study in California during the
epi(lemic of 1943-44. Am. J. Hyg. 42: 28-44, Jul 1945. (5) Hirst. G. K.; Plummer, N., and Friedewald,
W. F. : Human immunity following vaccination with formalinized influenza virus. Am. J. Hyg. 42:
45-56. Jul 1945. (6) Salk, J. E.; Menke, W. J., and Francis, T.: A clinical epidemiological and im-
munological evaluation of vaccination against epidemic influenza. Am. J. Hyg. 42: 57-93, Jul 1945.

7) See. also footnote 127 (2). p. 31'4.
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unvacci nuT tad groult) with resp.ect to tile (wclrrence of tile so-called co(nunon
respiratory in fect ions or col101iIon0 cold.

The vaccination of all military personnel in the autumn of 1945 was also
timely in that an outbreak of mild influenza type It occurred throughout the
country during the month of D)ecember 1945.'1` While this outbreak actually
touched the Army very lightly, it was extremely difficult to arrive at a quan
titative estimation of the part played by immunization if t!ie prevention of the
disease among troops. Unlike tlw Situation in 1943-44, there were. no unvacci-
nated control groups among military personnel for direct comparison. The
only comparisons possible, therefore, were with other Service groups who were
unvaccinated and with the civilian population. These comparisons, based on
the relative experience of these groups in the 1943-44 influenza A epidemic as
well as the current epidemic of influenza B. indicated strongly that the vaccina-
tion of militarv personnel was responsible for a considerable reduction in
morbidity from that, which could have been expected had this measure not been
applied.' 7  Tihe degree of this reduction could not he accurately measured for
the Army as a whole but in two instances where direct comparison coulh be
made between sniall groul,, of vaccinated and unvaccinated l)ersons, the total
incidence of the acute respiratory infections aniong tile vaccinated as compared
to that in the unvaccinated wits 1.15 percent to P.v.: percent, and 1.9 percent to
16.9 percent respectively.

From all the evidence available from the 1945 experience it was concluded
that vaccination played a significant role in the prevention of influenza B among
military personnel in the United States during the epidemic period.

Reaction.s. Experience gathered during the trials of influenza vaccination
in 1943 indicated the occurrence of systemic reactions following administration
of the vaccine in 16 to 20 percent of those vaccinated. These reactions were
characterized by generalized aching, chilliness, malaise, and mild fever. Only
a small proportion of those experiencing reactions of this type required hospi-
talization.13 There were no anaphylactic reactions encountered in the groups
studied at the time although there were reports of two instances of cutaneous
eruption following vaccination.

Specific reports of reactions encountered following administration of the
vaccine in 1945 were not required. However, some reports were forwarded to
the Office of The Surgeon General in accordance with the general instructions
regarding the reporting of reactions of unusual severity or number.111 These
reports showed considermble variation in the occurrence of reactions. Some

136 AS,'F Monthly l'rogreos Report. See. 7. Health, 31 Pee 45.
"137 ASF Monthly Progress Report. See. 7, Health, 31 Mar 46.

1 Rpt. Dir lnthienza Cnommlssion. Army Epidemiology Rd, to i'-esilent Army Epidemiology Bd.
M Feb 44. sub:t l hrnllmlnary report of thie clinical evaluation of vaccination against influenza. HD:
720.3.

'"File: Imnnilzatlon Reactions- Influenza Vaccine. li): s0.3.
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organizations reported as few as 7 percent generalized reactions while others
indicated that as many as 85 percent of those receiving the vaccine experienced
generalized reactions of varying degrees of severity. The most common inci-
dence was considered to be between 25 and 50 percent. These reactions wcre
characterized in general by fatigue, aching muscles, headache, chilliness or
slight actual chills, and fever. The onset was usually within 8 to 10 hours
after vaccination. Only a small proportion of the reactions were of sufficient
severity to require hospital care. Local reactions consisting of burning and
stinging of the arm with some residual soreness and stiffness were not
uncommon.

In addition to the local and generalized reactions referred to there were
reported three reactions of an anaphylactic nature. Two of these were fatal.
All were considered to have been allergic responses to the egg component of
the vaccine in individuals previously sensitized to egg protein.

JAPANESE B ENCEPHALITIS VACCINATION

Development and Adoption
Large-scale vaccination of human beings against Japanese B encephalitis was

first practiced by the Russians, but vaccines prepared in the United States ac-
cording to their procedures were found to possess little or no immunogenic
potency on assay in animals. Ia early 1943. however, a lnounse brain vaccine
with immunogenic potency measurable in animals and in human volunteers was
developed in this country."

Action was initiated in September 1944 to obtain a stock of this vaccine
and to sponsor and encourage efforts toward the improvement of this agent.141

Because of the unique nature of the vaccine and the difficulties inherent in its
preparation only limited supplies were available in the summer of 1945. Its
use was officially adopted by the War Department in July 1945, however, and
vaccine was sent to Okinawa as it became available.1'2

The Immunizing Agent

The vaccine adopted consisted of a 10-percent saline suspension of virus-
infected mouse brain, the virus having been inactivated by formaldehyde. The
Nakayama strain of Japanese B encephalitis virus was used.'43 This material
was procured from commercial biologic manufacturers and was prepared and

I" Sabin. A. B.. and others: The St. Louls and Japanese B types of epidemic encephalitis. De-
velopment of noninfective vaccines : report of basic data. J. A. M. A. 122 : 477-486, 19 Jun 43.

M (1) Minutes of Conference on Japanese B Encephalitis Vaccine, SGO. 23 Sep 44. HD: 720.3.
(2) Memo, Chief Prey Med Serv SO0 for SG. 7 Oct 44. sub: Japanese B encephalitis vaccine. HD:
720.3.

141) TB MED 181, Jul 1945. 12) Meno. Dir Epidemiology l)iv SGO for Chief Supply Se
SGO. 13 Aug 45, sub: Japanese B encephalitis vaccine. HD): 720.3.

"11 See footnote 140.
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tested for use in tile Arnimed F~orces inl actcordtlitce witit N atijonal Inust itute of
I eati NIth Mm inium Requ iremuent s for t Iiis agenlt.1'"

Subsequently, a vaccine prepared frni Hinfected ciubryonated eggs was
developed ill thlt D ivision of Viruis and ffickettsial lDiseases of thle Armly Medical
scliool.", This vaccine consistedl of a 20-percent suspension of viruts infected
chick emibryo tissue inactivated with formialdehlyde. None of this material was
available for use (luring the war. It wats first produced inl large quantities by
the Armny Mledical School Laboratories in 1946, and uise suibseqluently in .Japani,
Korea, and Okinawit."

Methods and Requirements
The method of use of Japanese 11 vaccine its prescribedl in TB MNEl) 181,

July 1945, was the -subviitaneous inject ion of two dloses of 2 cc. each with an
interval of 3 (lavs between doses." 'Ill(e large ind~ividlual (loses wvere considered
necessary inl view of the apparent low ant igenicity of the material and the short.
interval wats considered desirable as at safeguard against reactions due to the
establishment of at sensitive state following the first (lose. InI view of the low
order of neutralizing antibodY response amiong the vaccinated onl Okinawa "'
and thle corroborating evidence obtained in the Virus and Rickettsial Disease
Division of the Army Mledical School,"e this method wits later abandoned and
the fol lowving proc(kedutre adopted for uise in the lpieelpidlemic vaccination programn
onI Okinawa and *Japan in thle sumnmer of 1946. "Twvo (loses of I cc. each mioulse
brain vaccine. with 7 (lay intervals constitutes basic lpreelpideilic course to be
followed 1 mlonith after first inject ion l)y one single 1 cc. booster dose of either
miouse brain or preferably chick emibryo vaccinle. Booster dose may be giveni
earlier in presence of threatenle(l epidenmic.." 149

Administrative requirements for this vaccinat ion were limited sharply by
the geograp)hic (listribution and the seasonal occurrence of the disease and in
the first, season of its use (1945) by the limited supply of Vaccine. Thus thle.
procedure was first limited to "the uise of combat troop~s in areas where adequate
mnosquito control canlnot be accomplishied and not to be (applied) until cases
of the disease have occurred." "' T[his requirenient es.sentially limited the use

"M Nati limt of Health *Mininium Requirements Japanese H Encephanlitis Vaccine for Use In
Armed Foreep.' 9 Nov 44.

149 Warren, J. :A vaccine agaiinst Japanese It Encephalitis preparedl fromj chick emibryop. 1945.
Ill): 720.3.

I"' Ltr. SO to CG Army Mced 'tr. -21 Jan 461. sub : Production of Japanese B1 encephalittis vaccine.
111) :720.3..

"11 lipt. '.. NtcD ii11 Ilimoll. 'oinsiiita!ýt to Secr~ar. 50(1. mubt: Results of neutraiization tests on
spra of miliitary personnelc on OIkinawa vacci,,ated by JapIanese. It mousie brain vaccine. 1946. 11 D
7201.3

141 lipt. thi1ef Dtiv of Virus and ii ckettsiai Diseases. Army Med Schooi. Mar 1946. sub :Japanpise
It .* ocepha lilti va vicci,. Ill): 720.3.

140 Radlio IUMOR.lt ('G A to ('in(c AFI1.%C. 29 Apr 441. 111) : 720.3 Jai) Bi Encephalitis.
Se,- foo-tnote. 142) 0 1. p327.
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of this vaccine to certain combat trool)s on ()kinawa in the early suimner of
1945. This policy was modified in August 1945 to the extent that the vaccine
was authorized for all troops in the area where the disease was occurring. How-
ever, limitation of such general vaccination was necessary because of inadequacy
of the supply of vaccine.i51 This policy was still further nmodified in the spring
of 1946 to allow for preepidemic vaccination of those troops considered to be
at the greatest risk.

Experience
Effeetivene.e•.. A limited vaccination program was carried on in Okinawa

in August 1945 in the face of an epidemic of the disease beginning among na-
tives in July. A total of 53,139 individuals were known to have received the
full course of vaccine and, in view of the limitations of reporting, it was con-
sidered that several thousand more may have been vaccinated.1' 2 It was agreed
by coml)etent observers that the 1945 experience did not yield information from
which conclusions concerning the efficacy of the vaccine could be drawn. The
bulk of the vaccinations were accomplished as the epidemic was on the wane.
Of the 38 reported cases of encel)halitis among military personnel, 20 occurred
before any troops in the area from which the cases originated were vaccinated.
Twelve cases occurred subsequently in nonvaccinated persons and 6 in those
who had recei 'ed the vaccine. The fact that vaccination in Okinawa did not
result in appreciable response in neutralizing antibody titers was suggestive of
lack of p)rotection 1,+t t'- Qtate of knowledge concerning the significance of such
a response p)reclude( - :,oniplete acceptance of this finding as evidence of the
imnnnnogenic failure of t,.- vaccine. As previously indicated, there was suffi-
cient optimism concerning the value of the procedure to justify its use during
the 1946 encephalitis season in Japan and the Ryukyu Islands, particularly
Okinawa.

Reaetioii.;. In the preliminary studies carried out by the members of the
Neurotropic Virus Commission some 1,000 persons (nonmilitary) were vac-
cinated with a noninfective mouse brain vaccine.'5 3  Approximately 500 of
these received -Japanese B virus vaccine, the other 500, St. Louis virus vaccine.
The majority of the subjects developed transitory local reactions at the site
of the injection consisting of erythema, swelling, itching, and in some, pain
and tenderness. However, these were not considered to be of consequence.
Between 8 and 9 percent of the total group experienced what were considered
to be significant untoward reactions. These were mild in all but one instance.

"I Radio. WI) to CinC AFPAC. 13 Aug 45. HI): 720.3 Jap B Encephalitis Vaccine.

"IM Med Bull 20, 11q Army SvC I (Okinawa), 6 Oct 45, sub: Report on immunization with Japanese

1i encephalitis vaccine. HI): 720.3.
133 Rpt, Commission on Neurotropic Virus Diseases SG(), 24 .Jun 4:1. sub: Preliminary report on

the vaccination of man against the St. Louts and Japanese B types of epidemic oiicephalitls.
HI): 720.3.
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The coni jt iOSt c '0i iin 1ii I ex Iie,ý-e were thonse of hieaudachie, 'iasea. weak-
nes, aii drwsnes. ini eiMil itce ~ iig the St. Louisl eiicepial it is Vac-

vi ne exfperienicedl genleral izeti utiticarla. The one sev-ere react iont followed ad-
nujuistrationl of thle St. Loulis vaunalld its onlset was, 5 days after tile second
(lose. Thiis pat jelit deNvelopdim.tlunistakable signs anid svii ptonuis of enceephaIi -

i~s, thle etijologic diiagniosis of which coiild not be miade withi cert aint %. It was
Conisidered to bile e it her de ilvehl ia t im eiucepl iailit is fro ln et erologous bra iii
t issue or possibly t rue St. I Ams eiicepha litis, tilie latter possibil ity beling quite
remlote.

The trule inicidenice of iitltlwaild -eact ions followingjj~ thle acntos n
( ~ ouild niot be deten-lituied since the exact mnuber of Ipetsmns receNiving

thle vaccine was not kniown. T.here were iio staited criteria for thle type of
reacioletis to be replorted. lieir,.e conlsiderable -arilat iou ill rep~orting was ill-
ev itable. 11e react ioiis repor'tedi alppearedl to have beell those exlperienced
aniou0ig thle 53A,139 persi'5fl kntownN to have heeti v-accinaited with tihe full c'ourse5

and 2,274 wvho received omue !uijectiotiu miily.1"' SixY~-oiiw local reactlions wvere
recorded, i iiclidiiig those wIth pa in anld swellinig at tile site of in1ject onl and

occasionally axillarv lymph pii ode enlareit. Actua abcs fomaio re-
qni 1-1rin drainage was reportedl inl 5 individuals iii 2 small units, suggest1ing thle

I~Sibi)lit v of a break inl technique anti the itr odulc~t ionl of a ill icr~on(galinisll
other thaiu thle viruis of the vaccinle. Onlly 19 ,;ystemic react ionq characterizedI
bY malaise, fever,9 headache, and nausea were t'elepolted. N lleteen allergic re-

acinreercrId hese consisted largely of urt icara na , nuifestat ions

anld ill soiiw in1stanices anlgioucu'lrot ic edema with mioderate respiratory
(difficult ie~s.

Eighlt inistances of iieurologle reactions weereported. Nonie of these were
suggestve ofI (lmy liniin lrocess. Thbree were so mild and trnis-itory that

aI diagnlosis could] no(t be establishedi. There appleared to be littlie doubt, that
there was inlvolvemient of the niervous system ill the remaininig 5 cases but asso-
ciation with thle vaccinle was niot clear in all, in1 2 the relationship may have
beenl temp1 oral nnll, in that thle symp)totns and signis did occur after the vaccinle
was administered (2 (lays and 4 days res-pectively). The other :1 cases, p)oly-
UIi nrit ic inl nat it e, oCCUn med at such p ei-iod s a fter %acci ii at ion as to make causal
relatiotiship p)ossible."~

The allergic react ionis anld those of iiervons Yvstemi M volveminet were the
111(1st. 1111 )0'tail lt eiicouinlteredl. Thie absenice of SympItomns or signis p)ointiing to
demlyelilat ionl was reas~suring.l Nevertheless time deveiopmnenr and use of a.
vaccine free from niervous sstcmi tissue were conlsidered most desirable mind it

1jIrr At tg Di r comimists~ion tit Ne'urotrttpiv Virus 1)ist':tses s,00 to chiief Prev Mt'd 5terv S; I..

22 Apr 44;. sib i: Neu Irtt ttgiaid -r'n etitt -V hi mt iltitary ittrsot ol nti ntoiiiiited wit ii . tJtn nest iB enc,-phaliitt s

'vttt'ifl tilt oklmmtwt in 19P45. ill': 7201.1,.
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was planled to substitute such ain agent for the original vaccine to the greatest
extent possible during the 1946 season.

IMMUNIZATION FOR SPECIAL SITUATIONS

Immunization procedures other than those referred to in the foregoing
p)aragraphs were authorized and applied occasionally to meet special situations.
These included those for protection against diplhtheria, Rocky Mountain spotted
fever, measles, infecticas hepatitis, and scarlet fever. The administration of
rabies vaccine to persons bitten by animals known or susl)ected to be rabid was
also practiced when indicated.

Diphtheria Immunization
This procedure was not practiced routinely for United States troops but

was reserved for those situations where such l)rotection was considered to be
particularly indicated. This policy was based on the following considerations.
First, it was felt that although the age distribution of diphtheria had been
shifting somewhat in recent years and the disease was becoming more and more
one of young adults, itQ incidence among the age group represented by military
personnel had not yet become sufficiently high, in this country at least, to cause
concern. In other words, it was considered that the proportion of troops
possessing actual or latent active immunity to diphtheria was sufficiently high
that a significant incidence of the diseasc among them would be unlikely except
under unisual conditions. It was considered that at least 55 to 60 percent of
American troops were immune to diphtheria. This conclusion was derived in
part front a study involving approximately 3,000 personnel at the end of their
training period in this country. Of this group 55.6 percent were immune as
determined by the Schick test. Undoubtedly others possessed some degree of
latent immunity not measurable by this method.156 A somewhat similar study
w ,as conducted in a general hospital in the North African theater where it was
found that 71.5 percent of a group of 1,283 person were Schick negative."57

The difference in the results in these two groups was considered to be due to
the possible stimulation of immunity in the overseas group through actual
contact with the disease. Also the latter group was made up in part of hospital
detachment personnel including nurses and medical officers, persons more
likely to have had contact with the disease and hence, more opportunity for the
(levelopment of immunity than had the group studied in this country.

The secowd consideration in the decision not to immunize troops routinely
against diphtheria was based on the fact that while toxoid was believed to be

'1 Diphtheria #iusceptibility and inintunization. Bull. U. S. Army M. Dept. No. 76, May 1944,

ppo. 104-108.
151 Karelitz, 8., and Moloshok, R. E. : Immunity to diphtheria in Army pers - iel. War Med. 6:

232-235. Oct 1944.



tlire alaanraaaaziuii. atent of cI oice It was kniowai t I at t iiere voul Id he -,tat p p rec I a b I
oCCI rrI IcP e of react IoaIIs II I ad I Its folIow~ I ig, tilie I I e of t I I 1 as genIt,

'File fi rst Hist rI-1t Ionls a ssiaed conicerna11" a(~r1i1 lit heln: I 11i till Iru at ( nWere
those publdishied III ir(cular I Lr et ter 162, Office of I lie S irgeoni (eieneaa 1.192.
These I list aIclt ilolls I 11(1icateI that tile tilni iol iila iii Iiphit berml toxoid wars tile
argerit toile uised. 'File ,N also referred to the react (iis to be expectedl and liridi -

cated that onily Schick positive lpersoll Should h~e mIII ii arzed a rid then oady III
thle presenice o;f a (defiite Ilaza rd from thle diiserase. Ilac dosage recommenifled
Was 0..7' Cc., I cc., and I cv. to lie adminlistered scuaeili t liltervals (if
app~lroximately :3 weeks.

tin May 1944, these Instruactions WCPCe simpifid ied somaeIlimat lin TB MEl) 47.
In this publication, thle 'ýcliick test was described inl some detail and anti txplana-
tion of the v'arllios react ionls to th is test was pr'eseraed. It was recommended
that in tile )er'soris (elemoristrat irig -corbi riedl react ions to the test, imimuniza-
tionis not Ibe accomuplishred or" if (loiie, that smiallI divided (loses be emp~loyed.
lin TB MIE) 114, pubnllished lit 1944, these instructionis werle Miodified arid it
was recommndinedil~ that the regular coarrsp of .3 (loses referr-ed to above be p~re-
ceded by 48 hours Iv ai (lose of 0).1 cc, given subc titaneorrsl v and] that the adminl-
istration of the remaining doses be limiited to those exhibitingy rio szevere reac-
tions to this test dlose. (A severe reaction was conisidleredI (o b~e local ederiia.
n(lnrat ion more thinri 6 cm. in (diamleter, or a marked const iturtional react ion

with fevei- lin excess of 101' F.) The occurrence of stich if reactimn after any%
of the suibsequent (loses was also con-sidered to be at coritraindicat ion of furrther
injections of the toxoid. This method of irmmunizat ion was thionaLrht to be
part icula rly appllicable in those situations where tile? ler'forriianice of mlass
Schick test sur'veys prior to inmmunization were not, prac'ticaible. It was felt
that sarcia sitlramtionls m)ight not he unrcoammon in view of the timie required and
the difficulties surrounding the satisfactory conduct of such testinig. As at
part of one of thle studies p~reviously referred to,""" (liphitlieria Mi miiniunzations
were conduncted inl this manner without regar'd to the Schick test statuis of the
Ipersonniel beingp Himimuized. lIn this stud~y. reactions of considerably less sever-
it~y than those dlescribedl above were arcceptedl as colitralid~icatiomis to further
(loses. It was determined that almost 60 percent of ai group starthig suich ai
regime would complhete the full series. Thus it wats felt that tile uise of OA. ce.
of toxoid suhcutanmeotaslv as air initial test dlose would exclude fr'om ;ubseqmaent
tre~rment tile majority of the reactors. No method was seen to eliminate enl-
tirelv uantowardc reactions to (Iillitlieria toxoid iii adults, and it w-as realized
that the regrimle (described did not allow for the accomiplishiment of the complete
irmimnizatiomi of any group of persons. It wvas believed. however, that suach
a program woulid raise thle genieral level of irmmrnitv sufficienitly to jprevelit at
serious outbreak.

E' See. foot note 15.p. :,31
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The first and only instance of the application iln this ctouintr-y during. the
war of a diphtheria iimmunization program directed by the War Department
was in the auttani of 1945. At that time, in view of the increase in dip)htheria
among general hospital personnel in the Zone of Interior, all such persons
coming into contact with patients were Schick tested and the positives immun-
ized.1' In April 1946 because of the rise in incidence of diphtheria in the Euro-
pean and Mediterranean theaters, all military p)ersonnel under the age of 35
and all civilian employees and dependents of similar age were required to be
immunized or Schick negative before traveling to those theaters."( At about
the same time a program was undertaken to immunize p)ersonnel in the Euro-
pean theater most likely to be exposed to the disease.'6' A short time later, all
dependents between the ages of 6 months and 15 years departing for theaters
other than those referred to were required to he immunized to diphtheria
before departure.

I)iphtheria immunization was practiced only rarely in overseas installa-
tions during the ",ar and then usually for units or groups considered to be
exposed to unusual epportunities for infection. For example, some immuniza-
tions were done in the North Africa-Mediterranean theater because of the high
incidence of diphtheria among civilians.162 Also certain organizations in the
Southwest Pacific area were Schick tested and the toxoid was administered in
1944.61 In some of these units diphtheria toxoid was administered in two
doses of 0.3 cc. and 0.4 cc. given 1 month apart. This program resulted in
generalized reactions in approximnately 8 percent of those immunized, local
reactions in about 1 percent. None of these was considered to be severe in
nature. Immunization programs were also carried out in selected organiza-
tions in the Persian Gulf Command "I and the Alaskan Wing, Air Transport
('ommand.165

Rocky Mountain Spotted Fever
Vaccination against Rocky Mountain spotted fever was practiced only to a

limited extent. Early in the war the policy was established that mass vaccina-
tion of troops against this disease would not be undertaken. This policy was
adopted in View of the general past experience with the disease which indicated
a low attack rate even in) those areas where it occurs with the greatest frequency.
Consideration was given to the fact that protection by vaccination did not

119ASF Ctr 415, 9 Nov 45.
1o WD Cir 100, 3 Apr 46.
";' ETMD, ETO. 27 Feb 46. HD.
162 .%(jthly Sanitary Rpt, 51st Med Bn MTO, Nov 1943. SG : 721.5.
's, (1) Ltr. SG to CG US Army Forces in South Pacific, 17 Feb 44. sub: Diphtheria. HD: 720.3.

(2 Ltr, Surg POA to SG, 6 Dec 44, sub: Transmittal of report on diphtheria. SG: 710.
a" Monthly Sanitary Rpt, Persian Gulf Comd. Feb 1944. SG: 721.5.
, Monthly Sanitary Rpt. Sta 3 ATC, APO 938. 3 Apr 4,1. SG : 721.5.
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app ear to be Ikb :oliite antd was ,ppaitrentlt v y4f sliot duirat ion. For protect iMu
againlst 1'hckY Nloiiit :i i spot ted fever emiphaisis was placed onl frequent inspec-
t ion of indi viduals inl tick-i iifested a reas with proniipt reimovalI of t ick, foujid
oil the bodv.16,

This po5 c did tIot 1)roI)i hit vacci tiat loll ent irielY blt Iliiiitedl it to p~ersonniel
locateti ill reg~ions wvhere dan ger fromn the disease was particularly great and
where prolonged contact with brush was inevitable. Thus vaccination was
considlered appl icaible to such groups as paft rols and~ g~iirds op)eratinlg in areas
highly infested by ticks where 1Hotky Mountain sp)otted fever w,,s consider, d
to be a definite hiazard.

The vaccine used was furn islied by the It4)ckY Mount aini L aboratory of thle
National Institute of Health. Both thle "tick vaccine" and~ that produced Ini

embrvonated eggs were ulsedl." D~uring the year 1942 enough vaccine was
supplied to vaccinate applroximiately 20,001) indlividluals. Vaccinie was adminis-
teredl in 2dcoses of 2cc. each, with ;uit interval of 5 to 7 days. This wats considered
somiewhiat excessive inview of the policy exp~ressedl above. Accordingly in sub-

sequent years the 'National Imstitute of Health was requested to allot a total
of 50,000 cc. of vaccine for Ilse inl thle Army each vear.'68 From this quaiitity
suballotment s were madle to tile various service coinma nds and instructions
were issued emphasizing the dlesirab~ility of limitingr vaccination to tile special
situations previously dlescrib~ed. As a result, the quantity of vaccine distribuited1
was just over 40,000) cc. in 1943, and 13,000 cc. i n 1944.169

In 1944 the dosage schedule was changed fromi a total of 4 cc . given in 2
dloses to :1 doses of 1 cc. each."7 ' Duhring the 194;) season, the National Ii15titutf-
of Health distributed to the Arniv enlough vaccinle for approximately 16i,0() peir-

sons. The increase over 1944 being due largely to the vaccinfatlonl of 1 )risoners
of war employed in areas of high tick infestation.

Only 81 cases of Rocky Mountain spotted fever were reported amiong troops
(luring thle War years. None of these wvere in vaccinated individuals. This was

p)erhiaps less of anl indication of the efficacy of the vaccine thaiu of the fact
that. the disease dlid not rep~resent a p~rolbleim of any magnitudle amiong Army%

p~ersonnfel. While thle Armly experience could not b)e takein as, evidence of thle
protection offered by Rocky Mouiita in spot~tedl fever vaccination, there was
reason to believe that lie protect ion Was cOnlsiderable. The total experienc.e
wvith thle, procedlure over the years has1, suggested that it is probably comiparable

(1 () Ltr. So. to surgr 9th CA. 2 Apr 42. subi: Vaccinationl against Rovcky Miountain spotted fever.

111) :720.3. (2) Ltr. SG to ('Os aiill s attn Surgs. 8 Jun 44. sub :Rocky Mountain spotted fever
v~veine. 141) :720.3. (3 TB MIED 114, 1944.

See footnote IM, 12).

LtJr. Actg Dir EFiddenuoiogy Div Sm) to Nt~ti Iist of Health, 3i May 44. H11) :720:3 Rocky

3Moon tnii Spot ted Fever.
1 t~r. Dir Rocky Mouintain Lah. Nntl lust of Heaith. to Actg Dir pIdden'itolgy Divy SGO. 1 Jull

44, with Ind. 111) :720.3 Rocky Miountain S4potted F'ever.
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to typhus vaccination in effect e1nd that, while prevention may not be complete
in all cases, those tlat do occur in vaccinated individals tend to be mild.

Reactions to Rocky Mountain spotted fever vaccines were of little conse-
quence and hence little information is available concerning them. Both local
and systemic reactions were somewhat nmore frequent following use of the early
tick vaccines than after the yolk-sac egg vaccines used later. The latter type
agents were prepared in the same mauimer as was el)idemic typhus vaccine. As
might be expected, reactions from these vaccines were very similar both in
extent and nature. However, no reports were received of true anal)hylactic
reactions following Rocky Mountain spotted fever vaccine administration.

Measles Prophylaxis

Because of the problems presented by measles during World War I con-
sideration was given to the provision of specific l)rotection against this disease
early in the recent war period. There being no agent available for the produc-
tion of active immunity, the use of human inimune serum globulin for passive
protection was the only procedure available.'-, In view of the short duration
of this protection. the dose of globulin required, and the technique of its
administration (10 cc. given intramuscularly), this method for the prevention
of measles was reserved for debilitated persons and those whose protection
was necessary for military reasons. 1 72

Stocks of immune serum globulin were not available until early 1944 and
at that time the quantity was limited. Accordingly this material was furnished
routinely only to ports of embarkation for use in the protection of embarking
troops.' 3  Arrangements were made to furnish this material to other installa-
tions on special request as a specific need arose.

In actual experience, globulin was used for the prevention of measles only
very rarely, the main reason being that measles failed to become a serious prob-
lem among troops for whom specific protection was urgently needed. All in-
stances of its use were not reported and there were only two reports received
which contained indications of the efficacy of the procedure. One of these
reported the administration of globulin to 610 enlisted men who were exposed
to measles just before embarkation. None of the individuals so protected de-
veloped measles.1 7

1 The same procedure was applied to an Air Force unit
tinder similar conditions and in this unit. no measles developed subsequent to

In Cohn. E. J. : (nsley, J. L. : Strong, L. E. : Hughes, W. L., and Armstrong. S. H. : Chemical,
clinical, and lmmunological studies or the products of human plasma fractionation. J. Clin. Investiga-
tion 2:i 417-432. Jul 1944.

1" (1) Memo, Chief Epidemiology Branch SG() for Chief Prof Serv SG(, 15 Dec 42. HD: 720.3
Measles. 12) See also footnote 166 (3), p. 3334.

"13 (1 ) Ltr, SC to CG Boston POE. attn Surg, 10 Mar 44, sub: Use of immune serum globulin.
Item No. 16055. for the prevention of measles. HI): 720.3 Measles. (2) Memo, Prey Med Serv SGO
for I)ir Supply Serv SGO, 25 Jul 44, sub: Item No. 1605500, immune serum globulin. HD: 720.3.

"I Ltr. Surg Comp Kilmer, N. J., to SG. 10 Jun 44, sub : Immune serum globulin for prevention

of measles HI) : 720.3 Measles.
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the adliiin lst rat lolof tile glb iiand nlo react ions were repor-ted InI ConnIec-
tionl Wit],i the injec.t Ion1s.IT

Viral Hepatitis Prophyl axis
E~videnice ob~tainedI fromn studi1 es coilli(ete(1 ill thle iMe(iterraiieanl Theater

of ( )prati jisilS i 1944 and 1945 indicatedl the plrobable effect iveliess of gammna
globulin~~~~~~~ ( mue erm ghuii)fr assive protection against naturally

occurin~lg Viral hepa.t it is." H owever, tilie pr-act ica I val ie of this lprocedlure was
soinewhat limnited(tl de to thle short durat ion of the protect ionl atforde'd ( 1)i'ob-
albl %, ot miore than 2 or - 3 mionths) andl the (lose and iiiethiod of di(hiniiist rati]oil

Ii0 cc. ilit raanoisczlarlvI ). Th'ese Iiiui1ta1tiobs miilitated againlst tile appillication1
of the nIclasure1 on it large scale and though recommended for use when thle
hl icatiouis arose, p~assive mInininnizit ion against hep~atitis Wat' l)1'Iiticed onl1%

ra10lY.177

Studies coniducted inl onle of tile general hospi)tals in this count ry in 1944
and 1945 Indlicatedl the p)ossilble value of globuilin for the prevention of l)ost -
tranisfusionl hep~atitis (hiomologous s-erumi hepatitis) .' This and other work
led to thle admninistrat ion of globuilin to greneral hospital l)at ients inl this Country
who had been wounded overseas and had received tranisfusions of blood or'
lilasitia.'' The globulin was administered intramiuscularly to thiose w)-ose
wounds had occurred at least. 4 weeks and not miore than 16 Weeks 1weviously.
It was also given to those wvho, though not Woundled, hadl been grivenl lood or
pla~sma not more than 16 weeks prior to the opp~ortuinity for the administration
of globulin.

Sumbsequent inivestigative work as well as resuilts from the administration1
of globulin to returned1 casualties as outinied failed to corroborate the earlier
findings, and tile p~ract ice was discontinued early in 1946.1~"

Scarlet Fever Immunization
It was recognized that tile available methods for inmnunization against

scarlet fever were of little value, at least for military l)ersonnhel. However, thle
ininiuniizing agent was stil)p~lied (scarlet fever streptococcus toxiil) and p~ro-
visions were made for its use for the i)rotection of nurses, wvard attendlants,
and others in c-lose contact withl cases, of the disease. The priobability of un-

11 Il Troop Carrier Cotttd, Stout Fieldl, Ind.. I'rev Med4 Bull T. 24) Apr 4-5. lIID: 720.3 Imimune
S -rumi Globulin.

1` 1 1 ). Gelis, . S. 5. a nd o thr : crto The of hit man Inintinnte serun gin & ;ill n ( gatnt a gl obulin ) in
infectious4 tepidentic,) htpatlt!z In the Mediterranean Theater of Operations. J . M. A. 128 : 1062--
i1163. 11 .A tt 45. (21 ETNI). M'I'( . Fel) 11145. 111).

1''TB NIEl 206. 3t Nov 45.
"-' Grossman. F. B-. :Stewart, S. G., and Stokes. .1. : 'st-t ratisfusion hepiattitis in battie casualties

and a studly of Its prophylaxis by means of hunnun immunne serumn globulin. J. A. 'M. A. 129 :991-994.
M Decc 45.

"-IS Ci5j 'r 3129. :Ji Aug 45.
-it ASI. ('ir 24. 2M.14 Jn 46. (21 ILtr, Surg 21d StI to CG; ASF. atti SG5(. 13~ Ang 45. stil: Ilrtevefl-

tion of hepatitis. lit) -,20.3 Immune Serum Globuiin.
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toward reactions following tile admini-trationl of tile toxinl an I tile l imitations
of its value were Stressed.'`' ks Was anthil)ated, tile procedure was seldom
pract iced.

Gas Gangrene
Throughout, the war period, gas gangrene was a perplexing and to some

extent an unsolved problem. While principally surgical in nature, this p)rob-
lem preented sonme aspects referable to preventive medicine. Among these
were those matters relating to the p)revention and to some extent treatment of
the condition by immunological methods. At no time, however, were there
established policies for the prophylaxis of gas gangrene through the routine
use of antitoxin or toxoid. It. was generally agreed that effective surgery plus
the proper use of the neN% antimicrobial agents provided the most effective
prophylactic and therapeut ic p)rocedures available.

An effective active immunizing agent was considered definitely indicated
and desirable. Almost from the onset of hostilities, great efforts were made to
develop such an agent. Numerous reports of the Committee on Medical Re-
search of the Office of Scientific Research and I)evelopment and reports of the
National Research Council attest to the diligence of these efforts. However,
at the end of the war while much p1rogress had been made no toxoid or other
agent had been made available for active immunization to gas gangrene.

OTHER PROBLEMS OF THE IMMUNIZATION PROGRAM

Administrative Requirements for
Immunizations in Overseas Theaters

The administrative re(luirements established by the War Department for
the various immunizations have been l)resented in the foregoing p)aragrap)hs in
the discussions of the individual procedures. In most of the overseas theaters
or separate commands, local requirements were l)ublished in theater or com-
mand directives. In a number of instances, these included stil)ulations for the
application of certain procedures in a manner particularly adapted to local
needs. Appendix D shows these various overseas re(quirements.

Immunization Records
The proper preparation, maintenance, and forwarding of records of im-

nunization presented some p)roblpms during the war period.
The designation of the completion of tetanus immunization by embossing

the identification tag with the numerals of the years of completion of the basic
series and single stimulating dose was mentioned in a discussion of tetanus
immunization. This procedure apl)eared to be satisfactory and with a few

11t l) SG( Clr 1,tr 102, 1942. (2) .\lsk se+e footuott-, 166 (3). p. "334.
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minor exceptions gave rise to no difficulties. None of the other immunizations
were recorded ill such a special manner.

It was required that records in duplicate be l)rel)ared showing all immuni-
zations received lv each person in the military service. These records were
made on special forms known as immunization registers. The form employed

from the beginning of the war until early 1945 was WI) MI) Form No. S1

(Immunization Register) and that employed after .January 1945 was WI) AGO

Form 8-117 (Immunization Register and other Medical Data).
The greatest difficulty encountered with respect to these records was in

connection with their ready availability when required. Early in the mobiliza-

t ion period particularly, al)p)reciable numbers of inimunizations were repeated
unnecessarily because of the failure in forwarding adequate records of the

immunization status of personnel being transferred to new stations. This

was corrected in part by administrative action requiring the forwarding of

information of ali incomtpleted immunizations with such individuals. How-

ever, the fault was not satisfactorily corrected until early 1945 when the new

form was adopted and provisions were made for each person to have a copy

n his possession. Under this system the unnecessary repetition of immuniza-

tions was reduced to a minimum. The adoption of the new form and the im-

proved methods for its handling and disposition made leadily available infor-

mation concerning the immunization status of each individual as well as that oii

allergic states, spectacles, dentures, et cetera. This was of considerable value

to the person concerned as well as to those responsible for his medical care and

processing.

Supply Problems

Although the matter of supply of the various immunizing agents was

closely related to the immunization program, it will be discussed here only

briefly since a general discussion of medical supplies is presented elsewhere
in the history.

As already indicated, the number of immunization p)rocedures used in the

Army increased from 2 or 3 at the beginning of the war to a dozen or more which

were applied at one time or another before its end. The success of these pro-

cedures was dependent upon the availability of adequate quantities of satisfac-

tory immunizing agents of the various types required. Almost all of these

agents were procured from commercial manufacturers of biologic p)roducts and

were purchased for Army use subject to the conformance with the minimum
requirements and standards of the Biologics Control Division, National Insti-

tute of Health, United States Public Health Service. The interest, efforts, and

cooperation of the personnel of that agency in their assistance to the Medical

Department of the Army were of the highest order. Without their expert.
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assistance, advice, and guidance, as well as their official actions, the program
would have functioned poorly if at all.

The procurement, storage, and issue of biologicals consisted of two separate
but. closely relatedi main aspects. One of these included the fiscal, contractual,
business, and mechanical handling of the large quantities of materials required.
The other aspect was the control over the many technical (letails connected
with the supply of the various agents used. For the coordination of these two
aspects of the problem, it was necessary that there be the closest cooperation
between the Supply Service, Office of The Surgeon General, and the Preventive
Medicine Service through which the immunization program was admninistered.
By this cooperative effort it was possible to establish, for the purchasing office,
estimates of requirements for the various biologicals in keeping with the overall
anticipated needs and to effect judicious distribution of materials so that the
maximum use could be obtained from the quantities available. Such distribu-
tion control was of particular importance in the early phases of the war when
many immunizing agents were in short supply. In turn the establishment of
immunization policies depended upon knowledge concerning the availability
of the various agents required, and it was only through cooperative, long-range
planning that it was possible to accomplish the desired procedures by having
at hand the necessary materials.

Other matters requiring technical control were those dealing with physical
conditions of storage and shipment of biologicals. Requirements for ref rigera-
tion were established as well as for methods of shipment for the various
materials. For example, great emphasis was given to the necessity for main-
taining smallpox and yellow fever vaccines at freezing temperatures while
other agents could be shipped and stored under less carefully controlled

conditions.
It was found that, in general, it was desirable that all technical matters

relating to the nature, type, potency, safety, keeping qualities, et cetera, of
the various prophylactic biologicals be the responsibility of the Preventive
Medicine Service and that the office function as the liaison on all such matters
with the manufacturers and with the National Institute of Health. This plan
was effectively followed with but few exceptions througheut the war. It was
materially aided by assignment to the Preventive Medicine Service of an officer
experienced in the production and testing of biologicals.

Long-range planning for the procurement. of biologicals was found to be a
necessity. Many of the materials in this category required extended periods
of time for their manufacture even if the equipment was available and the
techniques perfected. Thus for large supplies it was necessary that contracts
be let well before the time of anticipated use of the various agents. It was
also found that because of the limited civilian outlet for many of the biologicals
required by the Army the manufacturers were loath to expand their 1)roduction
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facilities until assurance would be given for definite quantity purchases by the
Army.

In general, the iupplv of prophylactic biologicals was adequate to meet
the needs. As indicated, there were shortages from time to time but through
careful digtribution planning the greaLest use was made of the quantities avail-
able so that essentially no serious situation developed because of lack of the
proper immunizing materials.

Antivaccination Activities

Throlighout the war period, particularly during the early years, there was
built up in the Office of The Surgeon General a considerable file of correspond-
ence initiated by antivaccinationist individuals or groups.'5 2 Many of the
letters were from sincere but misinformed persons who expressed opposition to
the principle of compulsory immunization of American soldiers. Other com-
munications voicing opposition to the use of immunization procedures in the
Army were from individuals obviously attempting to foster the cause of one
or another of the groups of unorthodox or nonmedical so-called healing pro-
fessions. Their efforts in this regard took the form of attacks on regular
recognized medical practices such as the use of vaccines and other immunizing
agents.

Considerable time and attention were given to the answering of these comn-
plaints and protests. Argument was avoided wherever possible and straight-
forward inform-nation was provided, whenever requested, concerning the immu-
nization procedures followed for Army persolnel. It was pointed out that
Army practices followed the precepts of the best medical and scientific teaching
in the country and that it was the intent of the War Department to continue to
follow these teachings.

These antivaccinationist activities led to no real difficulties in the accom-
plishment, of the immunization program and A~cre refle'ted only to an extremely
limited extent in the attitude of militarized personir ' The policy requiring
certain immunizations for all personnel on active duty with the Army was clear.
The only exceptions afforded were those based on definite medical contraindi-
cations. The legality of this policy was upheld by The Judge Advocate General
and enforcement was accomplished in all instances.'"

CONCLUSION

The World War 11 Army immunization program was in the main success-
ful. Certainly, smallpox, typhoid and the paratyphoid fevers, tetanus, and
typhus which were all real hazards occurred with very low frequencies. It is

'9 File. Antivaccination. HD: 720.3.
u Ltr, JAG to TAG, 27 Nov 42, sub: Policy to be pursued in the event a soldier refuses to submit

to preventive Immunization. HD: 720.3 Legal Status.
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fair to attribute at least sonie of this relative freedom from these infectious
diseases to the immunizations practiced. There were biut a few cases of cholera
and none of either plague or yellow fever. There is no way to tell whether
these diseases were, in fact, controlled in whole or in part by immunization since
the degree and extent of exposure to them cannot he determined. The high
dlegree of effectiveness of yellow fever vaccine had, of course, been well demon-
strated previously. It must be remembered also that yellow fever vaccination
for certain troops and forces was very necessary both because of potential
exposure and to expedite their movement through the compliance with quar-
antine regulations of several countries.

The immunization program was large, comprehensive. and complicated.
Some of the complications arose from its selective nature; that is, the require-
ment for specific immunizations for certain world areas. Though difficult to
administer, this selective type of program was shown to be effective, and defi-
nitely to be preferred over the application of all procedures to all personnel.

This program demonstrated perhaps as well as any other of the Medical
Service, the necessity for close coordination and cooperation between the profes-
sional and technical groups and administrative, fiscal, and logistic activities.
Without this cooperation and coordination during World War II, the Army
immunization program would undoubtedly have failed.
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Administrative Requirements For

Yellow Fever Vaccination
Date Requirement8 Authority

30 January 1941 _ All military personnel stationed in WD AG Ltr (1-10-41) MA-M,
the tropical regions of the West- 30 Jan 41, sub: Vaccination

ern Hemisphere, including PAna- of troops against yellow fe-

ma and Puerto Rico. Those ver. AG: 720.3.
ordered to these areas to be vac-
cinated prior to departure.

9 May 1941 ---.----- All military and civilian personnel WD AG Ltr (4-17-41) M-
stationed in tropical regions in- WPD-M, 9 May 41, sub:

cluding Bermuda; all personnel Vaccination of troops against
who embark on Army transports yellow fever. AG: 720.3.
for station in or travel through
these regions; all personnel of
tactical and mobile units of
GHQ Air Force; all other Air
Corps personnel on a voluntary
basis.

24 January 1942 -.. All military personnel to be ir- WD AG Ltr (12-26-41) MB-
munized as soon as practicable; A-M, 24 Jan 42, sub: Vac-
those vaccinated in accordance cination of troops against

with previous instructions not to yellow fever. AG: 720.3.
be immunized a second time.

2 June 1942 --------- All troops leaving United States WD AG Ltr (5-13-42) MB-M,

by air or water. Vaccine avail- 2 Jun 42, sub: Vaccination of
able at ports of embarkation and troops against yellow fever.
for the Air Surgeon only. AG: 720.3.

29 June 1942- Vaccination limited to military WD AG Ltr (6-22-42)MB-
personnel traveling to or through SPGA-PS-M, 29 Jun 42, sub:
or stationed in areas where yel- Vaccination of troops against
low fever is endemic. These yellow fever. AG: 720.3.
areas defined by The Surgeon
General as: In the Western Hem-
isphere, the mainland of South
America lying between latitudes Ltr, SG to CGs AGF, AAF,

13' N. and 300 S. including the SOS, all Armies, CAs, Depts,
islands immediately adjacent. Bases and Ports of Embarka-
In the Eastern Hemisphere, the tion, COs all Exempted Stas,
portion of Africa lying between Chiefs of SvCs, 29 Jun 42,
latitudes 160 N. and 121 S. in- sub: Vaccination against yel-

cluding the islands immediately low fever. SG: 720.3.
adjacent.
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Date Requiremenit Authority

17 November 1942 Same requirements as 29 June Ltr, SG to CGs AGF, AAF,
1942, with redefinition of en- SOS, all Armies, SvCs,
demic areas to include the Re- Depts, Overseas Forces,
public of Panama and the Canal Bases and Ports of Em-
Zone. barkation, COs all Exempted

Stas, 17 Nov 42, sub: Vac-

cination against yellow fever.
SG: 720.3.

27 November 1942- All military personnel of the Air Ltr, CG ATC to CG North
Transport Command and civil- Atlantic Wing, CO Carib-
ian personnel detailed to flying bean Wing, CG South At-
duty with the Air Transport lantic Wing, CG Africa-
Command to be immunized Middle East Wing, CO Alas-
against yellow fever as a routine kan Wing, CO India-China
procedure. Wing, HQ AFATC, 27 Nov

42, sub: Immunization. HD:
720.3.

28 November 1942-- All Army Air Forces personnel of Ltr, Air Surg to CG each Air
air and ground echelons of oper- Force, 28 Nev 42, sub: Med-
ational and replacement training icai. HD: 720.3.
units.

II February 1943 ----- Same as 29 June and 17 November WD AG Memo 40-7-43, 11
1942, with added provision that Feb 43, sub: Summary of
if travel is by air, vaccination is immunization requirementa
to be accomplished at least 10 for overseas duty.
days prior to departure in order
to avoid delays en route. In-
dividual certificates of vaccina-
tion required for those traveling
to India.

15 October 1943 ----- Same as 11 February 1943, with WD Cir 254, 15 Oct 43.
added requirement that individ-
uals destined for India and
passing through endemic areas
as defined in letter of 29 June
1942, or any part of Angola,
French West Africa, French
Equatorial Africa, or Eritrea be
vaccinated not more than 2
years nor less than 14 days be-
fore entering these areas.
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Date Requiremensa Authworf t

11 May 1944------- All military and civilian personnel WD Cir 187, 11 May 44
subject to field service with the
Army and others authorized to
travel to or through endemic
yellow fever areas by Army
transport or airplane to be vac-
cinated against yellow fever
within 4 years and not less than
10 days prior to entry into an
endemic yellow fever area. The
yellow fever endemic areas rede-
fined as follows: In the Eastern
Hemisphere, that portion of
Africa lying between latitude
18' S. and the northern borders
of French West Africa, French
Equatorial Africa, and the An-
glo-Egyptian Sudan, including
the islands immediately adja-
cent thereto. In the Western
Hemisphere, the mainland of
South America lying between
latitudes 13' N. and 300 S., in-
cluding the islands immediately
adjacent, and Panama, includ-
ing the Canal Zone. However,
transit through the Panama
Canal with brief sojourns within
the terminal port cities or Army
posts within the Canal Zone will
not be considered as travel
through an endemic area.

9 November 1944 ---- Restatement of policy established TB MED 114, 9 Nov 44.
in WD Cir 187, 1944.

21 June 1945 ..------- Discontinuance of yellow fever Radio WARX 20323, OPD
immunization authorized for WDGS to Supreme Hq
personnel returning from ETO Allied Expeditionary Forces,
by air to the United States Frankfort, Germany, 21 Jun
through Morocco, Dakar, and 45.
Brazil.

6 September 1945-...- Routine yellow fever immuniza- AAF Ltr 25-15C to all Air
tion of Army Air Forces per- Force Comds, 6 Sep 45,
sonnel discontinued. This per- sub: Immunization for over-
sonnel in the future to receive seas duty.
yellow fever immunization only
in the case of individuals
traveling to or through areas
where yellow fever is endemic.
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Administrative Requirements For Cholera
Vaccination

Date Requirements Authority

6 January 1942. All military personnel stationed WI) ('ir 4, 6 Jan 42.
in cr traveling through Asia or
other regions where cholera is
known to be present in endemic
or epidemic form.

27 February 1942 --- All military personnel assigned to Ltr, (G ATC to Wing C(omdrs
the Air Transport Command and Hq AFATC, 27 Feb 42,
and civilian Air Transport Comn- sub: Immunization. HD:
mand personnel detailed to fly- 720.3.
ing duty.

28 November 1942. -- All Army Air Forces personnel of Ltr, Air Surg to CG each Air
air and ground echelonm of oper- Force, 28 Nov 42, sub: Med-
ational and replacement train- ical. ED: 720.3.
ing units.

11 February 1943 - Personnel proceeding to or through WD AG Memo W 40-7-43, 11
Asia including the Middle East Feb 43, sub: Summary of
and islands of East Indies. immunization requirements

for overseas duty.
22 January 1944 ----- All personnel moving to the South- WD AG Ltr (12 Jan 44) OB-

west Pacific area. S-SPMOT-M, 22 Jan 44, sub:

Vaccinations of personnel
moving to SWPA. AG:
720.3.

9 November 1944 - Personnel stationed in or travel- TB MED 114, 9 Nov 44.
ing to or through Asia, includ-
ing the area around the Persian

Gulf and islands of the East
Indies (this requirement in ad-
dition to that shown in the 22
January 1944 letter, which re-
mained in force).

20 November 1944 Military personnel moving to Pa- WD AG Ltr (17 Nov 44;AB-
cific Ocean Areas and civilian S-E-SPMOT-M, 20 Nov 44,
personnel with destination with- sub: Immunization of troops
in the Pacific Ocean Areas, west moving overseas. AG:
of the Hawaiian Islands. 720.3.

1 February 1945 Personnel moving to destination WD AG Ltr (29 Jan 45)OB-
within Pacific Ocean Areas, west S-E-SPMOT-M, 1 Feb 45.
of 1500 E. longitude (amend- sub: Amendment No. 2 to
i•cnt to letter of 20 November letter 20 Nov 44. AG:
1944). 720:3.
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Date Requirements Autwity

19 May 1945 Military personnel moving to Pa- WD AG Ltr (16 May 45)OB-
cific Ocean Areas and to the S-E-SPMOT-M, 19 May 45,
Southwest Pacific; civilian per- sub: Immunizationfortroops
sonnel moving to these artas moving overseas. AG:
when the destination is west of 720.3.
the Hawaiian group and north
of Australia.
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Administrative Requirements For Typhus Vaccination
Dote Requirements AuMorIy

6 January 1942 . All military personnel stationed WI) Cir 4, 6 Jan 42.
in or traveling through Asia, Af-
rica, continental Europe, or
other areas where danger from
epidemic typhus fever exists.

5 April 1942 --------- All military personnel stationed in WD AG Ltr (3-28-42)MD-
or traveling through the noun- M, 5 Apr 42, sub: Vaccina-
tainous regions of Venezuela, tion against typhus. AG:
Colombia, Equador, Peru, Bo- 720.3.
livia, Chile, Mexico, and Central
America (except Panama).
This in addition to areas ien-
tioned in WD Cir 4, 1942 above.

11 July 1942------. All military personnel stationed in WD AG Ltr (6-22-42) MD-
or traveling through the British SPMCE-PS-M, 11 Jul 42,
Isles. This in addition to areas sub: Vaccination against ty-
cited in directives of 6 January phus for personnel traveling
and 5 April above, through the British Isles.

AG: 720.3.
27 November 1942--- All military personnel assigned to Ltr, CG A.TC to Wing Comdrs

the Air Transport Command and and Hq AFATC, 27 Feb 42,
civilian Air Transport Command sub: Immunization. HD:
personnel detailed to flying duty. 720.3.

28 November 1942_ All Army Air Forces personnel of Ltr, Air Surg to CG each Air
air and ground echelons of oper- Force, 28 Nov 42, sub: Med-
ational and replacement training ical. HD: 720.3.
units.

11 February 1943 -.-- Personnel proceeding to or through WD AG Memo 40-7-43, 11
Asia, Africa, Europe (including Feb 43, sub: Summary )f
the British Isles) and the moun- immunization requirements
tainous regions of Central and for overseas duty.
South America (including Mexi-
co but excepting Panama).
(Summary of directives of 4 Jan-
uary, 5 April, and 11 July 1942
above.)

22 January 1944- ---- All personnel moving to the South- WD AG Ltr (12 Jan 44) OB-
west Pacific area. S-SPMOT-M, 22 Jan 44,

sub: Vaccination of person-
nel moving to Southwest
Pacific area. AG: 720.3.
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9 N overnlwr 1944 lPer.,onnt'l stationed in or travelinig 1' M~ L' D 1)114, 9 Nov 44.
through Asia, Europe (including
the Brit ish Isles), mount ainous

regions of C'enitral and South
A mierica (including M exico but
excep~tinig Panama), Alaska, thev
Sout hwest Pacijfic, and certain
islands iii the South Pacific.

20 N ovemnber 1944 M ilit ary personnel moving to Pa- WD1 AG Li r (14 Nov -44) ( ) W
cifie Wcean Are-as and civilian -ISP T-.20 Nov 44,
p~ersonniel with di(estinat ion w ithi- sub: Inminitnizat ion of troops,
in the P~acific Ocean Areas, west mioving everseas .X A(: 720.3.
of t he Hlawaiianm IslandIs.

I February 1945 Personnel moving to destiuiat ion WD) AG IA r (29) Jan 45) ( ) I-
Pacific Oceani Areas, west of 1500 S-IK-SPI~OT-M\, I Feb 45,
E*. longitutde (aniendmneu't to let - sub: Amendment No. 2 to
t er of 20 November 1944 above), letter 20 Nov 44. AG: 720.3.

19 May 19415 Military personnmel moving to Pa- WI) AG 1,-.r (Ili~ May 45) OB-
cific Ocean Areas andl ýo the S-E-SPMIOT-M. 19 May 45,
Southwest Pacific; civilian prw- sub: Immunization for troops
sonnei moving to thes, areas moving overseas. AG: 720.3
when the destination is %' est of
the Hawaiian group and n;) I h of
Australia.
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The volumes comprising the history of the Medical Department of the
United States Army in World War II are divided into two series: (1) The Ad-
ministrative and Operational series which constitutes a part of the general series
of the history of the United Sto•-x Arimy b# , World War II, published under thb
direction of the Office of the Chief of Military History, and (2) the Profes-
sional, or clinical and technical, series published as The Medical Department
of the United States Army under the direction of the Office of The Surgeon
General. Both series are being prepared by the Historical Unit, Army Medical
Service. As part of the clinical series, this is the second of a group of volumes
to be published concerning preventive medicine.
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Chemical Warfare Service: ('incinnati, University of. rebuilt-shoe

gas masks, responsibility, 76 sterilization studies. S2
protective clothing: Civilian Defense, Office of, cooperation in

studies, 43, 75 safety program, 242
toxicity testing, 49, 77 Civil War:

safety program, 241, 242 mental hygiene, 172
("Themnjals, causative agent it, nonbattle neurology, 173
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physiologic effects, 74, 75 cold weather clothing, fir
processes, 38, 76 impregnation of clothing, 74, 75
toxicity, 49, 57, 74, 75

industrial medicine aspects of, 82-83 jungle cothing,31, 54
Jungle, 48, 51, 52 phosquitoproof fabrics, 36
materials, 48 physiologic aspects of clothing, 35, 47
medical- problems associated with, 50-73 Coast Artillery, nonbattle injury, 25S
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properties, 35-43s ommendation, 240, 264
protective against- ('OHEN, Lt, Col. It. It., mental ".)nditioning,

chemical agents, 3X. 75 181, 202
cold, 38, 49 Cold :
cold injury, 38 42, 72 causative agent in nonbattle injury, 251.
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lauindry facilities, 22, 23 Field Artillery, aaonblattle injury, 25S
louase Infestattion Pndtt control. X3, 3122 Field Artillery Rteplacemaent Training (7en-
nonbattle Injuries, 245. 248 ter. 'attap Roberts. maental hygiene
anutritiona, 92, 122-12:3 service:

recoavered pirisoners, 1617. 16S adnainistrationt. 188, 118)
personal hygiene. 20)-24 caiseload, 214
prisoners of war, 139-140 intake parocedure, 195
rations, 123, 124-140 ptersonnmel adjuastment lectures, 212-21:3
sensitivity to dyes and fabrics, 77 therapy, 190
shoes, fitting of 9-M Field Artillery Rteplacemnait Training

tetanus toxoid adlministration, 295) Cenater, Fort Bragg, maental hygiene
traiingin prsoal pevetiveinets- service at, 192

tr ining in , 18s m a a e en i e ttas Fieldi Jatcket, deCvelopm enft, 43

tresfo, 1:7, 218,6) ,7,S Fifteenth Air Force, nutrition studies, 117

trenhfot. 3. 2, 6, ~Fifth Arnmy:
typhatla fev'er, 277 casualties, hiatt la anmd nonbattle, 256, 260)
typhus fever, :3221 clothing, :17

Evacuatioa n Hlospital. KthI atccidiental in- coald inajury, relation to clothing, 67
Juries, 256 nuttrition studies, 117

E~vm:ati, Lt. (Col. W. H., retraining centers, sanitation conference, 23
relsart, 209) shoepacs, use, 6$

Expeditionaitry Force Menua No. 1 (It ra- shtower and clothing exchaunge units, 26

titan . 93. 143, 143, 146 trenclafoot, incidence, 67, 68
Explosives, tatataattle iaajury. 231. 23:2, 253 Fifth Service Cminaaand, nutrition studlies.

E~e iajaly. 21-26Eye njur, 26-262Filariasis. vauise for rej*N-tioni.5

Fablrics :Finance I tepartmment. survey of (dietatry of
allergy to 77 snaull units. 1360
chatratcteristiacs. 391, 4:3, 44, 47 FiNFREHO, Maji. NM. If., repoart on accidents,
for cold( wetather, 37. 65, 66;. 73 240-241, 264
for hot diry cIimitattes. 3o. 55 Fire atndo Accidenat Adlvi54(ty Boatrdi 2431
for Jungle uaniforma. 4S. 51. 32, -3, -)4. .19 Fi rearmas. accidentts. 251. 232. 253. 2635

Failiaa t et's namabt tne iujiry.232Fire. nommhaatt le injiury. 231. 232Falin tt~s.noimitl ijuY,2.)2Firme preventiton l, madviso ry misttrdl, 243Falls aatmalatttle inijury, 2501 Firt'relatrdala t faar cloathinag, 731
FMir East. claathling ittajrvgatation~ tests, 57 First A rimy:
FARREK~LL, ( adl. NL. .1. :maccident s d urina g atna aia la' 's. 2401

ptr'eveative psychitatric mtta'usat'es. 1835. sanmitattiton dutrinag ananetaversý, 14;
188, 207 First (a rpa A rea~. clo thaing research. 43

rehaabilitattion tat Iasyalttmietiaretiac.a'raport, Five-iaa-onte ration, 116. 117
20S Flight ivi , laa 1a 12. 11-I



INDEX 373

Florida. jungle clothing field tests. 51 Footgear--(ontinued
Fly control, rehation to diarrhea. 25 waterproofed, 73. 76
Food : World War I. :M9-41

caloric value. 97. W, 100, 103. 144 FoRBFs. W. 11. clothing study, 35. 47
captured enemy foodstuffs used. 131 Foreign Economics Administration. 15.5
classification, 94). 97. 98. 127 Formaldehyde fumigation, for rebuilt shoe
conservation. 1012. 112 sterilization. 82
consumed, 92. 96, 97, 101 Fort-
dehydrated. 1:38, 145, 146, 147. 152. 153 Belvoir, mental hygiene service. II. lX8.
for civilians in liberated and occupied 204, 209-210

areas. 109-110 Benning, parachute injuries study. 257
for combat troops, 91 Bragg. mental hygiene service at, 192
for prisoners of war. 105-104 Devens, mental hygiene service, 214
groups, 102, 123 Francis E. Warren. mental hygiene serv-
habits, 89, 110-112. 141, l153 ice. 226
handlers, 25 Knox, energy expenditure studies, 87,
handling, 96, 156 101
leftover, 103 Leonard Wood:
preparation, 96, 10W, 110-112, 122, 149. personnel consultant service, 178

153, 154 psychiatric caseload, 214
procurement, 95, 109 Lewis, mental hygiene service, 189. 199.

from local sources, 1:1. 139. 155, 154- 214
157 Meade, food consmnption survey, 110-

quantity consumed, 87, 971. 9S, 99, 101- 111
104 Momnouth:

spoilage, 155, 156 energy expenditure studies. 87
supply, 112-113, 154 mental hygiene service, 179-180, 183
transportation, 149, 151, 154 Riley, clothing field test, 43
unauthorized, 25, 26, 27 FOURT, L., clothing study, 36
waste, 98, 100, 102. 111, 121, 122. 127 FRANKFURTH. V. L., comment on psychi-

campaign against, 121. 123 atric screening, 191
,cc also Ration(s). FREEDMAN, Maj. H. L.. mental hygiene unit

Food and Drug Administration, 86 development, 179-180

Food and Nutrition Board. National Re- French Army:

search Council, 86, 159 tetanus toxoid, use, 288, 2¶M

Food and Nutrition Division, Office of The trenchfoot inciden(e, 68
Surgeon General. 87, 5 FRIEND, Capt. M. R., report on indirectFood Service Program. Office of The Quar- group therapy, 209-210
teriaster General.. 92 Frostbite, relation to clothing. 38. Sceotgera er 92also Cold injury.

Footgear: Fumigation gases, for typhus control, 57
for cold weather. 65. 66-73 Fungus infections. 27, 28, 38, 81-82
for desert. 55

for tropics, 62-6 Gamma globulin:
relation to cold injury, 38,. 66-73, 79-80 measles prophylaxis. 335
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shortage. 6K-70 Gas gangrene. prophylaxis for, 337
sizing and fitting. 77--M Gas masks, for wounded men. 76-77
toxicity of dyes and finishing materials, Gastrointestinal disease. Ne'v' Diarrhea

77-78 and dysentery.



374 PERSI NAI, IIEAI.T:I MEASI'RES AND IMMINNIZATIO N

g.eneral hospital Hawaii :
12th, admissions for burns. 2'62 tetanus in civilian population. •k
17th, nutrition survey. 121 yellow fever vaccination requirement.
21st, eye injuries, 261-262 31(M311
Wakeman. nutrition studies. S6 Head nets, for protection against wosqui-
Walter Reed, hospital diet studies, 86 toes. 56

General service classitlcation, 3. 4. 8 Health education, personal health prac-
Geneva Convention, food for prisoners of tices, XI, Xi1

war, 105, 106, 108, 140 Health Education Unit. Office of The Sur-
German Army: geon General, training aids, 17

ration, 144) Health, National Institutes of. see Na-
trenchfoot, incidence, 68 tional Institutes of Health.

German prismers of war. 105-1(Y) Heat:
Germany, survey of civilian food needs, causative agent, nonbattle injury. 251,

110 252
Glider Infantry, 326th, complaints on re- physiologic mechanisms for adaptation,

built shoes, 82 31, 32, 33-35
Globulin. See Gamma globulin, trauma, xi
Glossitis, symptom of nutritional deft- Hemoglobin deficiencies in troops, 16M

ctency, 143 Hepatitis:
Gloves, protective, 47, 56, 64 diet, 120
GOLDEN, W. It. C., nutrition study, 162 Jaundice following, 313
GOLDMAN, Lt. ol. G. S., consultation serv- posttransfusion, 336

ice, effectiveness, 196, 198 HERBERTSON, Lt. Col. E. R.. study of Anglo-
Gonorrhea, deferment for, 6 American ration scale, 115
GonnoN, J. E., "Accidental Trauma," 233- HERRINOTON, L. P., clothing studies, 47

269 HIL(ER, Maj. I). W., importance of psy-
GRAY, J. P., weaning of mental hygiene, chiatric preventive measures, 208

172 HILLMAN, Brig. Gen. C. C., proposal for
(;GRFFITH, Lt. Col. W. H., nutrition report, retraining of psychoneurotic Poldiers,

118, 120, 121 208

Ground Forces. See Army Ground Forces. ItINDE, Brigadier H. M., study of Anglo-
GUTTMACHER, Lt. Col. M. S. : American ration scale, 115

clinical psychologists, utilization, 211 Homologous serum hepatitis, prevention,

mental hygiene services, supervision, 336
174, 213 Hood, ('amp, wental hygiene service, 189,

military value of psychiatry, 21S 201, 204-205
lhosp~ital (s):

Hair cut, regulations, 13 dit s, -
diets, 93-94

HALLOR-•N, Col. R. D.: evacuation. ý:th, accidental irjuries, 256
consultation service, reconnmendations, general:

187, 188 12th, admissions for burns, 262
psychiatric screening, evaluation. 18: 17th. nutrition survey, 121

HAMMOND, W. A.. Surgeon General, re- 21st. eye injuries, 261-262
forms instituted. 173 Wakeman, nutrition studies. 86

HARRIS. N. clothing research. 36, 47 Walter Reed, hospital diet studies, W41
Harvard Fatigue ILaboratory, clothing re- laundry facilities. 28

search. 45, 46, 47 ration:
Harvard University, ,school of Public in European theater. 133-134

Health, study of clothing related to in India-Burma theater, 143, 147, 14S,
c.old injury, (63 149, 150. 151



INDEX 375

Hospital (s) -1Continued Imlunization--4,ontinlued
ration--('ontinued influenza va-cination-('ont inued

in North African theater, 119-120 methods, 325
in Pacific theater, 154, 156 reactions, 32G1-327

in United Kingdom. 128-129 Japanese B encephalitis vaccination:

overseas, 93-95 administrative requirements, 328, 329

supplement, 94, 131, 151 development and adoption, 327

Turner's Lane Hospital, studies of nerv- directive, TB Med 181, 328

ous disorders, 173 effectiveness, 329

HoULOOSE, Maj. J.. psychiatric orientation, immunization agent, 327-328

190 methods, 32S4329

HowE, Col. P. E.: reactions, 329-331

nutrition studies, 102, 104, 117 legality of policy, 340

rations in India-Burma, recommenda- measles prophylaxis, :335

tions, 145 plague vaccination:

Human Nutrition and Home Economics, administrative requirements, 318, 357

Department of Agriculture Bureau of, development and adoption, 313-314

86' directives, 314. 318

Hi NT, MaJ. R. C.: effectiveness, 318-319

adviser system, 205 immunizing agent, 317-318

psychiatric screening, 190, 191 methods, 318

Hygiene, John B. Pierce Laboratory of, 46 reactions. 319

recrds, 337-138
Immersion heaters, for bath centers, 22 Rocky Mountain Spotted Fever vacci-

Immune serum globulin. See gamma gloh- nation:
ulin. iutinunizing agent, 334

Immnunzatton: policy, 333-334

administrative reqirements in overseas reactions, 335

theaters, 337 scarlet fever immunzation, 336
Army program. 271-272 smallpox vaccination:

cholera vaccination: administrative requirements. 283, 351-

administrative requirements, 315, 347- 352

348, 356-357 development and adoption, 280-281
development -and adoption, 313-314 directives, 282

directives, 314, 315 effectiveness, 284-28.5

effectiveness, 315-317 immunizing agent. 281-282

immunizing agent, 314-215 methods, 282-284
method, 315meations, 285-286methods, ,315

reactions. 317 reactions, 285-286

diphtheria immunization: supply problems, 338-340

administrative requirements, 331, 333, tetanus Immunization:

359 administrative requirements, 292, 293,

directives, 332, 359 35-3-354

immunizing agent, 331 development and adoption, 271, 287-

reactions, 3,32. 333 ,290

gas grangrene iminunization, 337 directives, 292, 293, 294

influenza vaccination: effectiveness, 295-29Y)

admir-strative requirements, 325, 360 immunizing agent. 290-292

development and adoption, 32.3-324 methods, 292-295

effectiveness, 32.-3•26 reactions, 294. 299-305

immunizing agent, 324-325 recording, 293



3 76 I'ERSO NAL IIFALTH MEASUtElS ANI) IMMUNIZATIo)N

hniufiizjt io--('oiitjiiued Indiana University lohthing studies. .13

typhoid-paratyphoid % accination: Inductionl:
administrative requirements, 274. 275, examiners. 4. 7

276. 352-353 limited service personnel. :I
development and adoption. 272 1 ý;bers of, 2
directive, 273. 274 physical and mental standards. 1. 2
effectiveness, 276-27T9 screening. 1. 2. 7. 1K85
immunizing agent, 272-273 Industrial Hygiene Section. Office of The
methods. 273-276 Surgeon General, accident prevention
reactions. 279-2N) program. 267

typhus vaccination: Industrial medicine, accident prevention.
administrative requirements, :121, 244

349-350, 354-455 Infantry, nonbattle injury, 2,58
development and adoption, 313-314 Infantry Board, clothing field trials, 44
directives, 314, :121 Infantry divisions:

effectiveness, 322-323 battle and nonbattle casualty studies.
immunizing agent. 319--321 256, 260
methods. 321-32t 3d. tests of socks. 68
reactions. 32:1 9th. bathing facilities, 22

viral hepatitis prophylaxis, :M36 35th. bathing facilities. 2"2
yellow fever vaccinaion: Infantry Replacement Training Center.

administrative requirements. "309, 310, mental hygiene service:
311. 343-345. 358-359 administration, 188. 190

development and adoption. 306-:107 intake procedure, M ¶.5
directives. 309. 310 lecture program, 21:3

effectiveness, :111-312 morale, evaluation. 2"27, 2128
immunizing agent. 307-309 reclassitication board. 19S
methods, 309-:311 screening. 191, 19:1
reactions. 2S0, 312-313 Infectious disease, cause for rejection, 5

Impregnation of clothing: Influenza:

against chemical agents and fire. 3$. 74, Oommission on (Army Epidemiological
75 Board), development of vaccine, 323

against insects. 3S. 42. 57, 58_59 incidence, 325, 326

effect on uniform. 53. 56 vaccination :
physiologic effects. 74, 75 administrative requirements, 325, 360
processes, 38, 76 development and adoption, 323-324
toxicity. 49, 57, 74. 75 effectivenesi. 325-326

Indalone, for mite control, 56 methods, 325

India : reactions, 326-327

cholera. 316, 317 vaccine, 324

vaccination. 315. 316 Injury. kr'e Accidental injury, Nonbat-

nutritional status of civilian popt-I .tion, tie injury; Cold Injury.

141 onsect control:

plague, 318 impregnation of clothing for, 38, 56
smallpox. 284 personal preventive measures, 13, 15

local procurement of vaccine, 2S2 proper wearing of clothing for, 51. 5)-61
strains for cholera vaccine, :314 supplies for, 27
typhoid fever. 27:3 Institutes of Health. S'ec National Insti-
yellow fever vaccination requirements. tutes of Heajth.

:110. 311 Internal Security Division, Office of The
N.c also ('hina-Burnia-Indla theater. Provost Marshal General, 241



INDEX 377

Intestinal disease See Diarrhea and dys- Korea, Japanese B encephalitis vaccina-
entery. tion requirements, 328

Intestinal parasites, 5, 27 KLINES, MaJ. S. H. :

Iron: adviser systeta, 201, 2"3, 204, 205
amount in rations, 126 military orientation of psychiatricts,

Chinese ration, 144 1U6
consumed in diet, o5, 103 military value of psychiatrists, 218-219
deficiency, 166 psychotherapy in training setting, 199

Italian campaign, rations for, 116 K ration:
Italy: components, 129

clothing, 36 misuse of, 114, 132
cold injury casualties, 65, 79 nutritional adequacy, 17, 1.13
diarrhea, 25 palatability, 114, 133, 157
footgear, 79 recommendations, 123
laundry service, 25 results of prolonged consumption, 87

120
Japan, Japanese B encephalitis vaccina- stocked in United Kingdom, 129

tion requirements, 9, 328, 399 suitability for hospital use, 94
Japanese B encephalitis: supplementation, 130, 133

incidence among troops, 329 seuse--
vaccination: by Army Air Forces, 118

administrative requirements, 328, 329 in European theater, 13
development and adoption, 327 in India-Burma theater, 145
directive, 328 in Tunisian campaign, 116
effectiveness, 329 restricted, 91, 129
methods, 328-329
reactions, 329-331 Laboratory, 2d Medical, sanitation confer-

vaccine, 327-328 ence, 25

Jaundice, associated with yellow fever Labor, Department of. cooperation In
vaccine, 308, 312-313 safety program, 242

John B. Pierce Laboratory of Hygiene, Labor reserve, utilization, 3

clothing research, 46, 74 Latin America. nonbattle injury, 247, 248
JOHNsON, G. G., "Manpower Selection," Laundering, loss of impregnates, 57

1-11 Laundry facilities:
Josiah Macy Foundation, n u t r i t i o n improvised, 25, 28, 30

studies, 86 in European theate'-, 22, 23
Judge Advocate General, upholds legality in North African theater, 25

of compulsory immunization in Army, in Southwest Pacific Areas, 27, 28
340 mobile units, 25

Jungle clothing, 48, 51, 52 World War I, 41-42

Jungle ration, 157 LAwxe. Brig. Gen. H. J., significance of

training center psychiatrists, 217
KEEN, W. S., nutritional disease studies, LEBLOND. C. P., study in thyroid response

173 to cold, 32

KEYs. A., studies in nutritional disease, 169 Ledo Road, river bathing. 221)
KIRK, Maj. Gen. N. T., prop•osal for retrain- Lee. ('amp:

ing soldiers, 208 clothing field tests, 50, 78
KNiPIJN(;, E. F., research in repellants, 56 mental hygiene service, 200-201, 202,

Knox, Fort. energy expenditure study. 87 209, 214

KOEHN•. Lt. Col. K. J.. nutrition consultant, ration tests. 87. 122
India-Burma theater, 148 LMKAU, P. V., mental health services, 220)



378 PERSONAL HEALTH MEASURES AND IMMUNIZATION

l4 olard Wood, Fort: Malay States, cholera vaccination require-
personnel consultant service, 178 ments, 315
psychiatric caseload, 214 Malnutrition:

Lewis. Fort, mental hygiene service, 189, epidemiology, 160
199, 214 incidence, 160

Lichen planus, atypical, 86 Chinese troops, 143
Life raft ration, 94 United States troops, 113
Limited service personnel, 2, 3, 4, 6, 8 in India-Burma theater, 142

LINDQUIST, A. W., research in repellents, in Pacific theaters, 154

56 in prisoners of war, 159

Liquor, poison, accidental trauma from, research studies, 160

263-264 See also Deficiency diseases.

Local boards. See Selective Service local Maneuvers:

boards, accidents, 240

LOCKE, Lt. Col. R. F., study of Anglo- sanitation, 16
American rt. ton. scal, st1dy oManila, tetanus among civilian *casualties,American ration scale, 11527

297
LONG, Col. A. P.. "The Army Immunization Manpower-

Program," 271-360 pool, 2. 3
LoNo, Lt. Col. P. H.: requirements, Armed Forces, 3, 7

"Nutrition in North African Theater," selection, xi, 1-11
113-122 shortage, 3, 6, 7

study of Anglo-American ration scale, utilization, xi, 177, 219
115 March hygiene, 14, 15

Louse- Marine diving, physical standards, 9
control: Marines, United States, women's branches

anti-louse powder, 18, 26-27 formed, 2
anti-louse suit, 83 Master menu, 90, 91, 97, 104. See also
DDT used, 58 Menu.
impregnation of clothing for, 42, 58-59 MCCULLOCH, R. N., miticide tests, 57
in Middle East, 26-27 Meade, Fort, food consumption survey, 110
research, 57-59 Meals, hot, morale factor, 91
training, 15, 17, 18 Measles prophylaxis, 335
World War 1, 42 Medical Advisory Board, seminar for psy-

infestation, 13, 24, 322 chiatrists, 181
World War 1, 14 Medical Battalion, 5th, clothing tests. 43

Low back injury, study, 257, 261, 266 Medical Board. clothing field trials. 44
Medical Corps•. nonbattie injury. 258

MACARTHUR, Gen. D., jungle clothing (c0111- Medical C epartmen t:
went, 52Medical D~epartment :

ments, 52 accidents, reporting system, 239
MADDEN, A. H., research in repellents. 56 anti-louse measures, World War I, 13
MADIGAN, Col. P. S., importance of psy- bathing facilities, inspection, 22

chiatric screening, 181, 183 Civil War activities. 173
Maladjustment, symptoms, 223, 224 clothing field tests. 50
Malaria : dietary, approval for changes, 105

area control, 27 energy expenditure studies, 87
hospital admissions, 17 field equipment, tests, 44
in China-Indla-Burma theater, 20 food preparation, responsibility. 85
individual protective measures, 27, 28 impregnation of clothing. 43
in North Africa, 119 menus, review. 90
prevention, training, 17, 20, 28 nonbattle trauma, data, 267



INI IX 3 79

Medical D epart ment-Continued M NNtRBrig. Glen. W. C.:
personal hygiene activities. 14. 16 clinical ptsychologists. utilization, 211
lprlsouer of war food. duties, 108 military psychiatry. swope and effective-
rationis. revision. 87 ness. 210, 211
rebuilt shoes, compla ints invest iga ted]. 82 Neutropsychia tric D i vision. chilef. 202
safety prograni. 242 personality factor in accidlents. 255
snalot lsx vaccine. spk*i fica tions. 281 psychiatric dis4orders, factors. 200, 207
venereal disease. pro~gram for treatment, retraining psychoneurotic soldiers. 201%.

6 200
Medical examiners, for selection and Iun- training (eluer psychiatrists. signifl-

duction. 4 canee, 217
Medical Field Service School, clothing de- Mental defects, screening for. xi

velopmnent. 44 Mental hygiene:
Medical Nutrition Laboratory, nutrition adviser sy-stemn. 201, 2(4-2105

studies, So. 14 clinics. 173. 22N)

Medical, Nutrition. National Research deveslatopet. services 20
C'ouncil Subcommittee oil IS6delo en.1.1824

Medial eser~h('oiiiitte. mercan effectiveness, 22;--229Medial Rseach Cmmitee.Amercan estahlished in replacement trainingRed C'ross. Imp)regnation ofcotig centers, 187, 1V"
42

Medical Research. Committee onl. research functions. 190
in : intake procedures, 195)

aviation clothing. 47 objectives. 188. 2175, 216
gas angene mmuizaton.TITpersonnel problemns, 189, 214. 215

gastgangrne suies Sonjztin psychological screening performed,

Medical Scienc~es, Division of: refrrls 190, 19,12,13 14I9

cholera, plague, and typhus vaiccinaiitions~ releratioshi to0 re91as1i2,cation-1is.1i-

recommendations. 314 rltionsi board. 198 ictondipoi

clothing, research, 46 inbad19

shoe sterilization, recominiendat ions. x report onl overall program, 213-216

82 space problems, 190
Mediine Comitte ol, ntriion tudes. studies on caniptoeormila and somnain-

M 8i ie6 o a u t e o , n t i i n s u i s bulism m ade, 201

Medierraeantheaer:types of p~ersonnel referred, 195, 199

accident prvnin.16 ec also tinder Preventive psychiatry:
pcietlijrevento. 26specific replacement t. r a i n 1 n g

accienta injries 256centers.
battle casualty rate. '2157 definition, 172-173
burns, hospital ad~mis~sions. 262-261 development of concept, 171-173. 173-
clothing. 6S-4* 176
cold injury, 66-67 lecture, program, 181. 20)6-2(1
(iliptheria, 3133 directives, 204
glamnua globul-in for viral hepatitis, evaluation, 211-212, 213

s t ud ies, .3.36 for redployed troops. 213
hepatitis, 120 See also Preventive psychiatry.
nonbattle injuries, 246,. 24S. 257. 207 MAental Hygiene, National Committee for,
personal h.Ngiene, 24-27 171, 173, 211
plasticti ins4lem. tests. 78 Mlental Hygiene Branch, Office of The Sur-
shoepacs. use. 67-6A geon General, established, 202
typhus fever. 322 Mental standards for induction, 2



380 PERSONAI, IIEAITH MEASURES AND IMMUNIZATION

Menu: Mississippi Ordnance Plant, Flora, Miss.,
expeditionary. 93. 143, 145, 146, 147, 148, mental hygiene report, 214

15 1 MITCHELL, S. W., specialist in neurology,
for patients with hepatitis, 121 173
hospital, 89, 94 Mite control, repellents and impregnates,
master, 90, 91, 97,. 104 56, 77, 78
monthly, 89 Mobilization Regulations, MR 1-9, 3, 4, 5, 9
plan, 89, 90, 121, 122 Monmouth, Fort:
prisoner of war, 106, 109-109 energy expenditure studies, 87
use- mental hygiene services, 179, 180, 183

in India-Burma theater, 148 Morale:
in North Africa, 121, 122
In United Kingdonm, 124, 1215, 127 inex to, 228

Mess operation and practices, 103, 122, 135 sychoneurotic traits as factor,
Mess personnel, personal hygiene regula- value of hot meal, P2

tions, 15 MOREHOUSE. C. R., neurologic studies, 173

Metabolism, relation to wound healing, 86 Mosquito control, individual protective
Methyl alcohol, nonbattle injury. 252, 254, measures, 15, 27

264 MUELLER, J. H., research in tetanus toxoid,
Methyl bromide: 291, 298

for louse control, 42, 57, 81 Multivitamins, as ration supplement, 116,
Metropolitan Life Insurance Co., accident 130, 143

data, 236 MURLIN, J. R., nutrition survey, 97, 104
Mexican War, nonbattle trauma, MUL23.3. urtinsrey 7 0M a Wa, alueof prauentiv psychiatry, MYL powder for louse control, 42, 58MEYER, A., value of preventive psychiatry,

171 National Association for the Protection of
Middle East theater: the Insane and the Prevention of In-

bathing facilities, 25 sanity, 173
miliaria. 62 National Bureau for Industrial Protection,
nonbattle injury, 247, 248 cooperation in safety program, 242
personal hygiene. 25-27 National Bureau of Standards, research in
typhus, 322 typhu,322clothing, 47

MIKESELL, Lt. Col. H., surgeon, 37th Divi- clting, 47National Committee for Mental Hygiene,
sion, 155 sion 155171, 173, 211

Miliaria, relation to clothing, 6217,7321 National Conservation Bureau, coopera-
Military Police, Corps of: tion in Army safety program, 242

low back injury, 261 National Institutes of Health:
survey of dietary of small units, 136 cholera vaccine:

Military psychiatry. See Preventive psy- requirements, 314chiatry,.eurmns 1
chlatry.strains studied, 314

MILLER, 0. N., nutrition study. 162 strins studie, 4
MILLER, P. A., research in tetanus toxoid, clothing, research, 47, 74

291 Japanese B encephalitis vaccine, require-
Mineral(s) : ments, 328

in rations, 85, 89 Rocky Mountain spotted fever vaccine

requirements, 89 supply, 334
Mines, Bureau of, c(mperation in safety smallpox vaccine requirements, 281

program, 242 tetanus toxoid:
Minnesota, University of, experiments in requirements, 291

vitamin requirements, 10.5 study, 293



INDEX 381

National Institutes of ilealth--('oiiw NeUropsychiatry l)ivision-('ontinued

typhus vaccine: evaluation of l)rogram, 212

new preparation method. 320, :121 meeting of i placement training (enter
requirements, 319 psychiatrists, 216
studies. 320 mental hygiene lecture program, 202

National Research Council organization, 171, 174, 181. 202
cholera vaccination, recommendations, orientation for replacement center psy-

314 chiatrists, 188
clothing, research and investigations, 35, preventive psychiatry, development of

45, 46, 47, 65, 74 concept, 171, 174, 207
dietary allowance recommendations, 86 professional supervision of mental hy-
nutrients in diet, guide for, 104 giene consultation services, 180, 215

plague vaccination, recommendations, social work personnel approved, 211
314 Neurotic pntients, rehabilitation, 208

screening standards, recommendations, 5 Neurotroplic Virus Cominds.ion, study of

tetanus toxoid, recommendation for Japanese It er valitis vaccine, 329

adoption, 288 NEWaB'URo, L. IF

typhus vaccination, recommendations, clothing stud, I Ili

314, 320, 321 studies in physiG'.0; " 7kaptation to heat

National safety congresses, Army partic- and cold, 35

ipation, 243 New Caledonia, plague, 318

National Safety Council, cooperation in Newfoundland Base Command, investiga.

Army safety program, 242, 243 tion of tetanus toxoid rea(tions, 301

Naval Medical Research Institute, nutri- New Guinea:

tion studies, 87 combat feeding, 92

Navy, United States: impregnation of clothing, tests, 57

clothing, research, 47 laundry facilities, 28

energy expenditure studies, 87 personal hygiene, 27

immunization, cooperation in prograw rations, 157

for Armed Forces, 271 shorts, use of, prohibited, 61

physical standards for enlistment, 3 Newport News Port of Embarkation, lousc

ration, emergency, 87, 95 infestation, World War I, 14

ration, money value, 88 Niacin:

registrants allotted, 3 amount-

safety program, 242 consumed in diet, 103

tetanus immunization, '288 in rations, 126

tetanus. relp)rt on cases among prisop- Chinese rations, 144

ers of war, 296 deficiency in troops, 161, 162, 165

typhoid-paratyphoid vaccination, 273 Night blindness, symptom of nutritional

women's branches formed, 2 deficiency, 143

Neurology, specialty, 173 Nonbattle casualty:
Neuropsychiatric casualties. Sce Psychi- definition, 236

atric disorders. rates, comparison with battle, 256-257,
Neuropsychiatric Screening Adjunct, 7 260

.Neuropsychiatrists, at replacement train- Nonbattle injury:

ing centers. See Pindcr Preventive by branch of service, 215,-251)

psychiatry. causes and causative agents, 250, 251.
Neuropsychiatry. 171, 174. $fre xlso P're- 252, 253

ventive psychiatry. (lassification, 236-237

"Neuropsychiatry Division, Office of The deaths from, 247-248, 249, 251, 252, 253

Surgeon General: rates, 235, 244-245



38I I'ERS()NAL HEALTH MEASI'RES AND IMMUNIZATION

Nonbattle Injury-'Continued North 'amp Hool. mental hygiene service
definition. 236 adviser system, 201, "204, 205
directive, 236 attitude conditioInig program, 203
disposition of patients, 249, 261. 262 caseload. 219
hospital admissions. 242. 244. 246, 248. intake procedures. 196

250 psychotherapy, 199
in- Nurses, nonbattle injury. 259

China-Burina-India theater, 247. 248 Nurses' uniforms, 41, 68
European theater, 245, 247, 248. 249 Nutrients, loss in food preparation, 85, 149
Latin America. 247, 248 Nutrition:
Mediterranean theater, 267 deficiencies in troops, 117, 118, 142, 164-
Middle East theater, 247. 248 167
North America, 247, 249 C'hinese trops. 141. 143
Pacific Ocean area, 247, 249 in China-Burma-India theater, 141-153
South Pacific area, 247, 249, 254) in European theater, 122-140
Southwest Pacific area, 246. 247. 248. in North African theater, 113-122

267 In overseas theaters. 112-158
nianls)wer loss from. 246, 24--249 in Pacific theaters, 133-158
peacetime problem, 233-235 in Persian Gulf Command. 140-141
rates, 2_3, 235, 256, 260, 267 in World War I, S5
seasonal variation, 2,55 level of, 116
wartime problem. 233 rehabilitation after inadequate diet. 117
World War 1, 233 rehabilitation of recovered Allied mili-
See also Accidental injury. tary personnel, 123, 137

Noneffective. from disease and injury, relation to prevention and cure of dis-
248-249 ease, 86

Normandy Invasion, briefing on typhus, 18 requirements of troops, 86, 87, 89, 90, 93.
North African Disciplinary Training Cen- 101-104. 12.3

ter, nutritional study, 119 standards, policies for prisoners of war,

North African theater: 108
accidental deaths, 253 status of troops, xi, xii, 87, 91. 93. 96. 155.
accidental eye injuries, 261-262 157
accident prevention program. 266 surveys, 87, 91. 95-1405
bathing facilities, 25 in European theater, 136
burns, 262-26M prisoners of war, 107-108, 140
D)DT impregnates, field test, 58 in India-Burma theater, 145, 150. 151
diphtheria immunization, 333 in Pacific theaters. 157-158, 161-163,
diphtheria, study of immunity to, 331 167
hepatitis. 129 of prisoners of war, 108, 137
laundry service. 25 value of rations, 126. 157
mularia. 119 Chinese ration, 144
MYL powder, for louse control, 58 Nutritional deficiency disease:
nurses' uniforms, shortage. 68-69 in recovered prisoners, 167-169
nutrition. 113-122 minor disturbances in troops, 114, 117.
personal hygiene, 24-27 118, 160-164
rations, 113-122 research, 169-170
supply lines, 11:3 ,Sec also Malnutrition.
tetanus, 295 Nutrition and Home Economics, United
training in anti-louse measures, 18 States Department of Agriculture,
typhus. 322 Bureau of, method of determining

North America. nionhattle injury, 247. 248 nutritive values, 101



INDEX 383

Nutrition Division. Office of The Surgeon Overshoes, 40, 70
General, 'appraisal of dietary, 95, 105, Oxygen consumption studies, 86

108
Nutrition Foundation, studies in flight Pacific theaters:

crew diets, 93 jungle clothing tests, 54)

Nutrition Laboratory, Pentagon Restau- nontattle injury, 247, 248

rant Association, studies in nutrient nutrition, 87, 104, 153-158, 161-162, 166

cooking loss, 86 recovered prisoners, 167, 168. 169
plague, requirement for vaccination, 318

OAKLEY, C. L, study of reactions to te- prickly heat, prevalence, 62

tanus toxoid, 301 tetanus in civilian populations and Jap-

Occupational Health Division, Office of anese troops, 296

The Surgeon General: Sce also Southwest Pacific area.

accident prevention activities, 243-244 Panama Canal Department:

clothing, research, 49 jungle clothing, field tests, 45, 50, 51

Office of Scientific Research and Develop- yellow fever vaccination requirements,

ment: 306, 310

clothing, research. 47, 52 Parachute duty, physical standards for, 9

gas gangrene immunization, studies, 337 Parachute injury, study, 257

nutrition studies, 85, 86, 96 Parachute ration, N

Office of The Surgeon General. Scc Sur- Paratyphoid fever, incidence, 276, 277, 278

geon General, Office of The. See also Typhoid-Paratyphoid fever.
PARISH, H. J., study of reactions to tetanus•)flicer candlidate schoo)ls, course in per- toxoid, 301

sonal hygiene, 16 oid30
oLhyiene, 16tho ofrParkas, for protection against cold, 39
sterilizatF.n, meto oPellagra, in recovered prisoners, 1,4, 165,
sterilization, 82 168

O~kinawa, Japatnese B encephalitis vaccine PENNELL, Maj. Gen. R. H., significance of
used in, 327, 328, 329, 330 training center psychiatrists, 217-218

OLINICK, Maj. S. L., report on indirect Pentagon Restaurant Association Nutri-

group therapy, 209-210 tion Laboratory, nutrient cooking loss

Oral hygiene, rules for, 16 studies, 86
Oran, laundry service in, 25 Peptones, in tetanus toxoid, 291-292, 303,

Ordnance D)epartment: 304, 305
low back injury, 261 PERKINS, M. E., "Preventive Psychiatry,"
nonbattle injury, 258 171-232

safety program, 241, 242 PERSHING, Gen. .1. J., clothing recommen-

Ordnance Replacement Training Center: dations, 39, 40
consultation service, 216 Pershing shoe, 40
mental conditioning program, 181, 202, Persian Gulf Command:

203, 204 accidental trauma, 257
retraining program, 209 accident prevention program, 266

Orlando laboratory, research: diphtheria immunization, 333
I)DT, 58 nutrition, 140-141

mite control, 56 smallpox, 284
protective clothing, 51 vitamin supplementation of rations, 140

OSRD. •ec Office of Scientific Research Personal hygiene:
and Development. definition, xi, 13

Osteomalacia, symptom of nutritional de- directives, 10, 14
ficiency, 143 in China-Burma-India theater, 28-30

Overcoat, 39 in combat and field conditions, 16, 25, 28



384 PERSONAL HEALTH MEASURES AND IMMUNIZATION

Personal hygiene--'ontinued Plastic insoles, 7X

in European theater, 20-24 Plauche, Camp, 214

in Mediterranean theater, 24, 25, 26 PORTER, Col. W. C.. practical psy iflatry,

in Middle East theater, 25, 26, 27 182

in North African theater, 24, 25 Post exchange, supplies for personal hy-

in Southwest Pacific Area, 27-28 giene, 24

minimum standards of proficiency, 17 Posttransfusion, hepatitis, 336

policy, 14-15 Postvaccinal encephalitis. 286-287

supplies, 24 Postvaccinal jaundice. 312-4313

training, 15-20, 26 Postvaccinal tetanus, 287

Personality factor in accidents, 253 Preventive Medicine Service, Office of The

Philippine Islands: Surgeon General:

bathing facilities, 28 accident prevention program. 243-244,

tetanus toxoid requirements, 289 267

training program in disease prevention, biologicals, responsibility. 339

27 clothing studies, 45

Phosphorus, consumed in diet, 103 Health EducFation I'nit established, 17

Physical aptitude, for aircrew training, 9 louse control, research, 58

Physical defects, disqualifying for mill- physical requirements, research, 253

tary servi,' :z 4, 5, 6 research laboratory initiated, 48

See also Physical standards. safety program. 242. 243

Physical examination: sterilization of shoes before reissue

induction, 2, 253 recommendation, 82

separation, 5 Preventive psychiatry:

Physical inspection of troops, 16, 27 adviser system, 201, 204-205

Physical Profile Serial System. 8-9 classification phase, 176-186

Physical screening. Sce Screening. consultation service(s) :

Physical standards- Aberdeen Proving Ground:

for induction, 1. 2. 3. 4. 5. S consultation service, 216

for special categories. () mental conditioning program, 181,

Physical Standards Division, Office of The 202, 203, 204

Surgeon General. 1 retraining program, 209

Physiologic studies, relation to- Camp Abbot:

clothing requirements. 1--35. 42. 45-50 altitude conditioning program, "20

diet requirements, 105 consultation service, 189, 199-200

Pierce Iaboratory of Hygiene. New Haven, Camp Blanding, 213, 214, 215

Conn., clothing research, 46 ('amp Callan, 180, 188, 203

Plague-- ('amp Claiborne, 226-227

control measures. 319 Camp Croft :

incidence, :118 intake procedure, 195

vaccination: mental screening. 191, 192, 193

administrative requirements, 318, 357 outpait'ent psychiatry, 214

development and adoption. 313-:1314 reclassification board, 198

directives, 314, 318 Camp Crowder, 194-195

effectiveness, 318-319 Camp Lee, 200-201, 202, 20)9, 214

methods, 319 Camp Roberts:

reactions, 319 administration, 188, 190
vaccine, 317-318 caseload, 214

intake procedure. 195
Plant Protective Division. Office of Under personnel adjustment lectures. 212-

Secretary of War. accident prevention 213

program, 241 therap.:, 199



IN1)EX 385

Preventive psychiatry--( ontinued Prisoners of war-Continued
consultation service4 s)-(C'otinued Rocky Mountain siptte*l fever, vaccina-

Camp Wheeler. 198 tion, 334
C(amp Wolters: tetanus, 297

administration. 188. 7%)N Professional Service, Office of The Surgeon
intake procedure. 195 General, interest in cold injury, 05
lecture program. 213 Protective clothing. See under Clothing.
morale, evaluation, 227-228 Protein:
reclassification board, 198 amount-
screening 191, 193 consumed, 103

Fort Belvoir, 180, 188, 9204, 2109-210 in hepatitis diet, 120-121
Fort Bragg. 192 in rations, 126
Fort Francis E. Warren, 226 deficiency, In recovered prisoners, 168
Fort IAeonard Wood: metabolism, relations to wound healing.

personnel consultant service, 178 86
psychiatric caseload, 214 requirements, 89, 93

Fort Lewis, 189, 199, 214 Provost Marshal General. Office of the:
functions: accident information collection, 243

diagnosis In terms of military serv- '1eneva Convention, interpretation, 106
ice, 196-198evaluation of cases, % prisoner of war feeding, conference, 107

followup of patients. 190 safety program, 241, 242, 243
ort ap ood patientPsychiatric consultation, 180. See al8o

advisert sstm 2, 2Preventive psychiatry, consultationadviser system, 201, 204, 20-5se vc .
attitude conditioning program. 203 sericsocaseload, 219 Psychiatric disorders :
intake procedures, 196 causes, 206

ycthkepracedus, 199 factors in military service, S. 223, 224p sy ch o th era py , 199di g o i . 1 4 2 . , 2 4
referrals. 180. 190. 191, 193-194, 195 diagnosis, 174, 223, 224
reports and recommendations, 190 disposition adf mtients, 1, 174

development in World War II, 175h incidence, 221
directives. 186 preventive measures, 219, 222-224

historical background. 171-173 rehabilitation of patients. 211
in training centers. 175-2')9 symptoms, 223, 224
mental hygience phase. 204-219 treatment, 224
needs of group. 219-220 World War I, 1
neuropsychiatrists. functions. 182, 183- Psychiatric screening-

184, 189 at induction stations, 1, 2, 7, 8, 187

psychiatric screening. 180-204 at training centers, 174, 191
psychiatrists, function, 219 in World War I, 1
rehabilitation of psychiatric patients, Psychiatric Social Work. War Office of, 211

224 Psychiatric social workers, utilization of,
statistical approach. 228 175, 180, 195, 210, 211
treatment phase, 198 Psychiatrists, tilization

Prisoners of war: Induction centers, 7
dietary and rations. 105-109, 119. replacement training centers, 171, 173,

139-140 175, 181, 186, 187, 188, 189
directives, 106, 107, 108 World War I, 174
in Zone of Interior, 105-4t0) Psychiatry, military. ,cc Preventive psy-

nutritional disease, 159 chlatry.



W86 PERSKNAL IIEALTII MEASUIRES AND IMMUNIZATION

Psychiatry. preventive. See Preventive Quarternmaster Generai--('ontinued
lw'ychiatry. mtenus planned:

Psychological screening, 1,9, 192 hospital. W)

Psychologists, clinical: master, 90. 97

need for. 1,89. 211 prisoner of war. 107
utilization, 175. 176, 177, 211 nutrition surveys. 104

Psychometric evaluation, 192 prisoner of war-

Psychoneu rotic disorders: food conference, 107

directives, 7 nutrition survey, 109

factors producinig, 207 research in-
rejection from military service. 7 vlimatic conditions. 46
retraining of patients. .208-210 clothing, 40, 45. 47. 81

Psychosomatic medicine. 172 laundry methods. M)

Psychotherapy in training setting, 199 rations, 95

Public Health Service. U'. S. ,Sec" United subsistence. procurement. 91, 95, 102. 121

States Public Health Service. tests in-

Puerto Rico, yellow fever vaccination re- combat clothing. 53

quirements. 306 flameproof treatment for clothing, 75

PULHEMS, Canadian system of physical Quartermaster Latundry Company. 497th.

classification. 8 25

PULHES. sy.•tem of physical classifica- Quartermaster Replacement T r a i n i n g

tion, 8, 9 Venter, mental hygiene service. 200-
201. 202, 209, 214

Quartermaster Board: Quartermaster School and Depot. clothing

clothing tests, 50, 53, 78 development. 35, 44

energy expenditure studies, 87 Quartermaster Subsistence Research Lab-

Quartermaster C(orps: oratory. 86

clothing: Quartermaster Te.hnical Committee. de-

conference, 71 velopulent of clothing. 35

development, 35, 44 Subcommittee on (iombat Winter ('loth-

surveys of use, 50, 71 ing. 44, 71

food procurement, 20, 121 Queensland, University of, skin physiology

fumigation and bath companies. 22, 58 research, 62

laundry service, 23, 28. 30. 80 Quotas. for enlistments and induction. 3.
low back injury, 261 4, 6
nonbattle injury, 258
shoepac recommendations, 66 Ration(s)

shoes, investigation of eomplaints. 82 A. See A ration.

shower points operation, 22 acceptability. 91. 113. 138

subsistence, issue, 20, 87 accessory kits, 24

Quartermaster fumigation and bath com- adequacy. 9--89, 117

panies, allocation. 22 aid station beverage pack. 94

Quartermaster General. Office of The: allowances, 133

clothing, development. 35. 49. 50, 60, 631, amount consumed. 87, 97-105

73 augmentation, 112, 133. 134-137

combat boot, changes, 71 B. See B ration.

dietary standards. 86 battle, 91

food service program, .92 C. FeeC C ration.

footgear development. (2, .wi caloric content, 89, 127, 145
(;Pneva Convention, interpretation. 101; caloric requirements, 91



INDEX 387

Ratioll s ) -tl'Oltillued Ration I s ) -- l'ont i nued
canned, 122 use overseas:
capturei. 116 China-Burma-India theater, 141-153
characteristics nIoded., 7 European theater, l=)-140
Chinese troop, 144 North African theater, 113-122
combat, emergency, 1A.,. 12%-131 Pacific theater, 153-158
complaints of troolp, A14, 145 Persian Gulf Comnmnd, 140-141
com~x)nents, 88, 89. 9.1. A. 97. 135, 137- Vitamin content, 89. 95

138 World War I, 87-88
1). .Sce I) ration. RAY, I.. definition of mental hygiene, 172
deficiencies in, 114 Reclassification board, 198
dehydrated, 94. 1'•8 Recovered Allied military personnel, nutri-
directives. 89,. 101, 105, 127 tional status, 137, 167-161)
emergency, 94-95, 133 Registrants:
evaluation, 101 classification, 2, 3
excess permitted, 118 number, 2
field. 89, 90, 140 quotas, 3
field trials, 123, 129, 161 rejected for physical reasons, 6

Camp Carson, 87, 104 Rehabilitation feeding, 92
Camip Lee, 87, 122 Rejection for military service, 4, 5, 7

five-in-one. Sec Five-in-one ration. Remedial defects, deferment, 6
flight lunch, 92, 94
for casualties. 130-131 Relellents, for insect control, 20, 27, 56
for training camps, 87-93 Replacement training centers, consultation

garrison, 87-93, 97 service at. Sce under Preventive psy-

hospital. 'evc under Hospital. chiatry.

hospital sul)plement, 94, 131, 151 Research in-

increase in allowances, 148 clothing, 45, 47, 50

issue. 89-W0 emergency rations, 95

jungle ration, 157 energy expenditure, 86-87

K. See K ration, high altitude feeding, 92-93

life raft, 94 malnutrition, 160

monetary value, 87, S8 nutrition, 85-87

number drawn, 96, 103 typhoid-paratyphoid vaccination, 272

nutritive value, 87, 117 Respiratory infection, individual preven-

packaged, 91. 94, 112-113 tive measures, 18

parachute, 94 Riboflavin:

prisoner of war, 119, 139-140 amount-

reduction in allowances, 116, 118, 133, consumed, 103
134u137, i ) al1o n 1516, 1in rations, 126, 151, 157
134-137, 139), 150-151 Chinese ration, 144

scale, 127 deficiency in troops, 161, 162, 163, 165
supplements: 157, 158

D chocolate bar, 94. 131, 157 deficiency in troops, 161, 162, 163, 165
vitamins. 136-137, 143 Riley, Fort, clothing field test, 43

India-Burma theater, 145, 151-152 Roberts, Canip, mental hygiene service:
Persian Gulf Command, 140 administration, 188, 1(W

supimly, 112-113, 129, 133. 136, 141-153 caseload, 214
ten-in-one. ,cc Ten-in-one ration, intake procedure, 195
twelve-in-one, 129 personnel adjustment lectures. 212-213
types issued, 132 therapy, 199

.3463•6 0-55--- 26



188 IERSONAL IhEAITII M. ASURES AND IMMUNIZATION

ROBI.'sON, S.: Salmonella typhosa, in vaccine. 272, 273
clothing research, 47, 54 SAN i.Em. Lt. Col. S. A.. aims of psychiatric
skin infections, relprt, 61. 62 treatment program, 200-201
sweating mechanism, studies. 34 Sanitary Corps, utilized In accident preven-

Rochester Desert Laboratory. clothing re- tion program, 246, 264
search. 47 Sanitation Division, Office of The Surgeon

Rockefeller Foundation. 173 General, studies In-
psychiatric problems, studies. 17:3 climatic conditions, 46
yellow fever vaccine production, 306, 307, clothing, 46, 46

308, 309 cold weather clothing, 64
Rocky Mountain Laboratory: Saran insoles, 78

Rocky Mountain spotted fever vaccine Scabies, prevention, 16
production, 307 Scarlet fever immunization, 336

yellow fever vaccine production, 307, 3" SCHACHNER, H. E., study in thyroid re-
Rocky Mountain spotted fever: snse to cold, 32

incidence, 334 SCHsIMP,, M. S., nutrition study, 162
preventive measures, X4 Schick test, for diphtheria, 331. 332, 333
vaccination: Schistosomiasis:policy, 333-334Scitsmas:

rolctyo, 3&3-4 cause for rejection, 5
rvactions, 33 incidence, 27

vaccine, 34 prevention, training, 17, 27
Roentgenogram of chest, for tuberculosis protective clothing, 59

screening, 5
Roer campaign, bathing facilities, 22-23 ScmntahnEg, Lt. rog. J.1:
Ross, Mrs. E. H., recruiting for psychi- mental hygiene prora , 180atri soialworkrs,211mental hygiene unit, report, 188atric social workers. 211

Royal Air Force, clothing research, 47 SCHWARTZ, E. R., clothing studies, 47

Royal Indian Army Service Corps, procure- Scientific Research and Development,

ment of food for- Office of:

Chinese troops, 149 clothing, research, 47, 52
United States troops, 145 gas gangrene immunization, studies, 337

RUSH, A.. nutrition study, 162 nutrition studies, 85, 86, 96

Russia, Japanese B encephalitis, vaccina- Screening:
tion development, 327 against tuberculosis, 1. 5

Rutgers 612, repellent for mite control, 56 against venereal disease, 6

Ryukyu Islands, Japanese B encephalitis induction, 1, 2, 7, 185-186

vaccination requirements, 329 mental, 1, 7
objectives, 1, 2

Safety- physical, 1, 2
program, 241-243 psychiatric, 1, 2, 7, 8. 174, 181, 191
publications, 242 replacement training centers, 184, 185,
training, 243 191, 192, 193

Safety Council, War Department, 242, 243 World War I, 174
Saipan: Scrub typhus, prevention:

rations for, 155 area control, 27
tetanus among civilian casualties, 297 impregnation of clothing, 57

SALMON, MNaj. T. W.: training, 17
preventive psychiatry, value, 171 Scurvy, hospital admissions, 160
psychiatric problems, report, 173-174 Second Air Force, nutrition study, 92-93

Salmonella paratyphi, in vaccine, 273 Second Army, sanitation during maneu-
Salmonella x'hottmitelleri, in vaccine, 273 vers, 16



INDEX 389

Secretary of War, advisory board on fire SIMM.oNs, Brig Gen. J. S., immunization
and accident prevention, 243 program, 271, 306

SZInE.NFm.i), Lt. Col. M.. selection of clinical SIPLE, P. A., study of clothing in relation
psychologists, 211 to climate, 46

Selectees, screening for physical and men- Sixth Army, personal hygiene, 28
tal defects, xi, 1, 2, 7 Skin-

Selection of manpower, xi, 1-11 disease:

Selective Service System: prevention, 16

local boards, 2, 4, 6 relation to clothing, 61-62

policies and procedures, 2, 3 irritation, from fire retardant. 75

regulations, 4 lesions, associated with laundry meth-

seminar for psychiatrists, 181 ods, 30

Selective Training and Service Act, 3, 4 Smallpox:

SELYE, H., study in body reaction to stress, incidence, 2no, 284

32 revaccination, 284, 285

Serum protelil, deficiencies noted, i vaccination:
administrative requirements, 283, 351-

Service Command, Fifth, nutrition studies. 352

86. See also Corps areas.3586rviceF s. See Crmy a ere. Fdevelopment and adoption, 280-281
Service Forces. See Army Service ]Forces. retv,28directives, 2.82
Services of Supply: effectiveness, 284-285

mental hygiene services, 183 immune reactions, 283, ..o4
safety program, 241 methods, 282-283
SZee also Army Service Forces. reactions, 285--286

Seventh Army, clothing report, 69-70 postvaccinal encephalitis, 286-287
SHEPHERD, L. B., report on combat boot, 71 vaccinia, 283, 284
Shoe (s) : vaccinoid, 283, 284

design, 49 vaccine:
dubbin, 76 local procurement, 282
fitting, 40, 49 not administered with yellow fever
for arctic wear, 38 vaccine, 309
for aviators, 47 shipment, storage, and care, 281-282
reissue, 81-8*2 specifications, 281
safety program in industrial plants. 49 specificity of action, 282
sizing, 79-80 Smoky Hill Airbase, flight crew diet
sterilization before reissue, 81-82 studies, 92
tariffs, 40, 70 Social workers, in mental hygiene service,
waterproofing, 40 173, 189, 211

Shoepac: Socks:
development, 65, 66, 67, 68, 70 for cold weather operations, 38, 40-41,
relation to cold injury: 66, 67, 69, 70, 72, 73

Attu, 66-67 sizing, 80
European theater, 69, 70, 71, 72 tests, 68
Mediterranean theater, 67, 68 World War I, 40-41

Shorts, 60. 61 Solar radiation, protective clothing, 35
Sicilian campaign: South America:

laundry facilities, 25 yellow fever, 311
rations for, 115 yellow fever vaccination requirements,

Signal Corps, Army: 306
energy expenditure tests, 87 SOUTHARD, E. E., value of preventive
nonbattle injury, 259 psychiatry, 171



390 PERSONAI, HEALTH MEASURES AND IMMUNIZATION

South l'aciflc Area, accidental deaths and Surgeon General, Office of The-Continued
nonbattle injury. 247. 249, 253 cholera vaccination, recommendation,

Sce also Pacific theaters: Southwest 314
Pacific Area. dietary standards, opiniou, 86

Southwest -Paiflc Area: food preparation, responsibility, 85
accidental deaths, 251, 253 Geneva Convention, interpretation, 106
accidental injury, 256, 258-259 immunization program, 271
accident prevention program. 264 limited and general service classifica-
atypical lichen planus, 86 tions, summary of changes, 197
bathing and laundry facilities, 27 mental hygiene program, 202
disease control measures, 27 morbidity reports program, 242
food in combat, 92 neuropsychiatrists, assignment recom-
fungus infections, 28 mendations, 183
Jungle clothing, tests, 51, 54 nonbattle injury report, 238
mosquito control, 27 nutritional status of troops, responsibll-
nonbattle injury, 246, 248, 249, 267 ity, 96
personal hygiene, 27-28 physical standards, responsibility, 1
skin diseases, relation to clothing, 61-62 plague vaccination, recommendation, 314
training in disease prevention, 17, 27 prisoner of war food, conferences, 107

Spanish-American War: rations, recommendations, 89, 109
dietary, 86 research and tests in-
nonbattle trauma, 233 clothing, 35, 44, 45, 47, 65, 81-82
typhoid fever, 276 emergency rations, ,05

.4tandards, National Bureau of, research in gas mask for hospital patients, 76
clothing, 47 heat regulation, 51

STANNARD, Capt. P. F., study of Anglo- mite repellents, 56
American ration scale, 115 nutrition and nutritional disease, 86,

State, Department of, negotiations with 109-110, 169
India re yellow fever vaccination re- tetanus toxoid reaction, 301
quirements, 310 typhus control, 57

Station hospital: retraining of psychoneurotic soldiers,

54th, admissions for burns, 262 meeting, 209

73d, admissions for nonbattle casualties, safety program, 83, 242, 243

262 sterilization of shoes, opinion, 81-82
STONE, Col. W. C., Chief Sanitation Divi- tetanus, reports, 296

sion, Office of The Surgeon General, 45 tetanus toxoid, recommendation, 288
STRONG, R. P., studies In cholera immuni- typhoid-paratyphoid vaccine, recom-

zation, 316 mendation, 273
Submarine Center (Conn.), energy expend- typhus vaccination, recommendation,

iture studies, 87 314
Subsistence, supply problems, 141, 148-149 yellow fever vaccination, recommenda-

Sce al8o Food; Ration (s). tion, 306
Subsistence Division, Office of The Quar- yellow fever vaccine, lot discontinued,

termaster General, food procurement, 312
95, 102 Surgeon General, United States Navy,

Subsistence Research Laboratory, Quarter- studies in aviation clothing, 47
master, research, 86 SWEETSER, W., meaning of mental hygiene,

Surgeon General, Office of The: 171, 172
accidental injury, report, 239 SWPA. See Southwest Pacific Area.
accident prevention, 243-244, 264, 267 Syphilis, affecting induction, 6



INDEX 391

Table waste, amount. 97 Textile, research, 65
TALBaor, CoI. J. H., medical research in Textile Foundation. clothing studies. 47

clothing, 46 Textile Research Institute, clothing re-

Tank Destroyer Replacement Training search, 47

Center, mental hygiene service: THACiiER, J.. accidental injury repx)rt. 237-
adviser system. 201, 204, 205 M.8
attitude conditioning program, 203 Thiamine:
caseload, 219 amount-
intake procedures. 1M6 consumed in diet, 103, 157
psychotherapy. 19119 in rations, 126, 133, 151

Ten-in-one ration: Chinese ration, 144
acceptability, 12) deficiency-

availability, 129 in dietary, 142, 150, 158
caloric value, 117. 130 In recovered prisoners, 167, 168, 169

deficiencies, 133 in troops, 150, 161, 163, 164

hospital diets from. 94 requirement, 104

misuse, 132 Thiamine hydrochloride, therapy, 150
recommendations, 123 Third Army:
resuits of prolonged consumption, 87, accident preventtion program, 256

120 capture of enemy beef, 131

use in Europe. 131 clothing, report on, 72
use planned, 91 Toilet facilities, in North Africa and Italy,

Tests, as 'lassification aids, 179
Tetanus:

antioxin 288 293Trainiig-
antitoxin, 288, 29.3 aids, for personal hygiene, 15. 17
Imnmunization: directives, 16

administrative requirements, 292, 293, for men unable to assimilate basic train-
353-354 M-354ing, 179

antitoxins produced, 298 ig 7
for personnel for mental hygiene serv-

development and adoption, 271, 287- ices, 189
29W in disease prevention, 18, 27

directives, 292, 293, 29 in personal hygiene, xi, 14, 15-20
effectiveness, 295-299) in proper use of uniform, 69
methods, 292-295 In safety, 243
reactions, 299-305i sfty 4recording, 293, 05 Training center psychiatrists. See under

recoding 293 M7Preventive psy~chiatry.
studies in degree of l)r~tection, 297- Peetv scity299 Training Division, Office of The Surgeon

incidence, 295, 296, 297 General:

postvaccinal, 287 clothing, tests, 43, 44

prophylactic antitoxin, 298 training aids provided, 17

toxoid: Trains, food on, 92

administration, 2S7. 292, 293, 294 Transportation, Chief of, responsibility in

agent chosen, 290--292 safety program, 242
booster dose. 298, 299 Transportation Corps, survey of dietary of

for emergency protection. 293 small units, 136
hydrolysate media, 291, 298, 303, 304, Treesdale Laboratory. manufacture of

305 flameproof treatment, 75
peptones. "2N1-292. 301, 302, 303. 304, Trenchfoot:

305 classified as nonbattle injury, 236

procurement authority, 289 disability, 13



39P2 PFRSONAL IIEALT!'H MEASURES. AND IMMUNIZATION

Trenchfoot-C( 'out inued Typhoid-pa ra typhoid--( "ontinuiil
incidence, 13. 67, 68 Specificity. 173

World War 1, 42 strains used, 273
prevention. 17. 18. 20. 65, 71. 72-73. 79 Typhus fever, epidemic :

See also Cold injury, incidence, 322

Trichophytosis. relation to footgear, 62, 82 prevention and control. 17, 27. 57, 322

Tiroopships, feeding on. 92 vaccination:

Tropical Diseases, National Research administrative reiluirenients. 321,

Council Committee on: 34".50, M54-355

typhus vaccine, conference. 320 develo)ment and adoption. 313-314

yellow fever immunization recommen- effectiveness. 322-32,3

dation, M6 methods, 321-322

TRUDEAU, Brig. Gen. A., significance of reactions, 323
training center psychiatrists, 217 vaccine, 3194.21

rig dosage. 321

Trypanosomiasis, cause for rejection, 5 sagp, 31

Tuberculosis:supply, 
319

discharge from service, 1 Typhus, scrub. Ner Serni, i~phus.

dii.overed at separation, 5 Ulcers, decubitus, relation to nutrition, 86
incidence, 5 Undernutrition, 116, 120. See also Malnu-

World War I, 1, 5 trition; Nutrition deficiency; De-

rejection for service, 5 ficiency diseases.
screening process, 1, 6 Uniform. Sec Clothing.

screening standards, 5 United Kingdom:
Tuberculosis, National Research Council bathing facilities, 20. 2"2

Subcommittee on, recommendations, 5 prisoners of war, 139-140

Tunisian campaign, ration for, 115-116 smallpox vaccine, local procurement, 282

Turner's Lane Hosp (Penna.), study of training In personal health measures, 18

nervous disorders, 173 troop rations, 124-131

Twelve-in-one ration, 129 United States Department of Agriculture.

Twentieth Air Force, nutrition study, 93 See Agriculture, Department of.

Typhoid fever: United States Military Academy:

immunization status patients, 27.) course in personal hygiene, 16

incidence, 273, 276, 277 physical standards for entrance. q

investigation of outbreak, 25 United States Public Health Service:

Typhoid-paratyphoid- commercial- biologic laboratories li-

vaccination: censed, 291

administrative requirements. 274. 275, immunization. cooperation, 271

276, 352-353 tetanus immunization, cooperation, 288

tetanus toxoid recommendations. 288
diectivelspn a, a n 2typhoid-paratyphoid vaccination, co-

directives, 273, 274 operation in, 273

effectiveness, 276-279 typhus vaccine supply, 319

methods, 273-276 yellow fever vaccine production, 307,

reactions, 279-280 308, 309

revaccination, 275 Universities:

vaccine : Cincinnati, rebuilt-shoe sterilization
changes, 272-273 studies, 82

dosage, 273, 275 Harvard, study of cold injury and cloth-

not administered with yellow fever ing, 63
vaccine, 309 Indiana, clothing studies, 5,3



INDEX 393

Universities--Continued War Department:
MinnesotR, studies in- cholera vaccination requirements, 315

nutritional disease, 169 clothing, issued fvr nurses, 41
vitamin requirements, 105 diphtheria Immnunization program, 333

Queens and, research in skin physiology, directi ':es relating to-
62 clothing, 79

Upton, Camp, shoe size study, 40 dietary, 89
induction physical requirements, 3, 4,

Vaccination. See Immunization. 7, 9
Vaccinia. See under Smallpox. mobilization, 3, 4
Vehicle accidents, 245, 251, 252, 253, 265 personal hygiene, 14, 17
Venereal diseiq'e, affecting induction, 5, 6 psychoneurosis, 7
Viral hepatitis, prophylaxis, 336 rations, 89, 100, 101, 105
Visual acuity, induction requirements, 4, 5 immunization requirements, 337
Visual aids, training in personal hygiene, Japanese B encephalitis vaccination re-

17 quirements, 327

Vitamin (s): master menu, 91

A: plague vaccination policy, 318

amount- prisoner of war, food policies, 106

consumed in diet, 103 tetanus toxoid requirements, 288. 289,

in rations, 126 290

Chinese ration, 144 yellow fever, concern over introduction

deficiency in troops, 86, 161, 162, 165- Into Hawaii, 311

166 yellow fever vaccination requirements,

sources, 126 307

B: War Department Safety Council, 242, 243

deficiency In troops, 14 War Manpower Commission, cooperation

requirements determined, 15 in safety program, 242

C: War Office of Psychiatric Social Work, 211
amn IWar Production Board:
amucenty in trao, 1, 1cooperation in safety program, 242
deficiency in troops, 142, 162, 165 survey of footgear in European theater,
need for, 117 71

concentrates issued, 116 Warren, Fort Francis E., mental hygiene
D, deficiency noted, 166 service, 226
deficiencies: Waste, edible, 97, 98

in recovered prisoners, 168, 169 Water discipline, 20, 23, 25
In troops, 155, 161-162, 164, 165, 166 Wechsler Individual Mental Abilities

in ration, 89, 95 Scale, 195
loss in preparation of food, 96 Weight loss, 91
requirements, 85, 89 Western Europe:
supplementation of ration, 136-137 climate in relation to clothing, 36

in India-Burma theater, 145-152 incidence of cold injury, 66
in Persian Gulf Command, 140 WHAYNE, Col. T. F., "Introduction," XI,

VoN STrtuBnN, Maj. Gen. F., first Army XII, "Clothing," 31-83
regulations, 237 Wheeler, Camp, mental hygiene service,

198
Wakeman General Hospital, nutrition WHITE, W. A., value of preventive psychi-

studies, 86 atry, 171
Walter Reed General Hospital, hospital WHITTINGHAM, H. E., study of reaction to

diet studies, 94 tetanus toxoid, 301



394 P'ERSONAL HEALTH MEASURES AND IMMUNIZATION

WICKERSIIAM, M1jJ. K,. P., personnel con- Wright Field, studies in oxygen require-
sultant service. 178 ments of pilots, 46

Witte's peptone. in tetanus toxoid. 291,
"292, 301, 302. 303, 304, 305 X-ray, examination for tuberculosis. 5

Wolters, Camp, mental hygiene service:
administration, 188, 190 YAGLOU, C. P., research in clothing. 47
intake procedure, 195 Yellow fever:

lecture program, 213 cases, 311
morale, evaluation, 227-2*28 exposure of troops to. 311
reclassification hoard, 198 vaccination:
screening, 191, 193 administrative requirements, 309. 310,

World War 1: 311, 343-345, 3589-359
clothing, 38-42 associated with jaundice, 308, 312, 313
cold injury, 64 contraindications for administration

diarrhea and dysentery, 277 of, 309
laundry facilities. 41-42 development and adoption. 3406-307
louse infestation, incidence of. 13 effectiveness, 311-312
neuropsychiatric casualties, I methods and requirements, 309-311
nonbattle trauma, 23M period of immunity, 310. 311
nutrition, M). 93, 95, 97 reactions, 280, 312-313

personal hygiene, rules for, 13
preventive medicine, xi vaccine, 307-3,0
preventive psychiatry, 173-174 dircie, f a g
psychiatric screening, 1 dosage, 309
rations, 87 virus, 307
smallpox, 234 YOUMANS, J. B.:

tetanus, 296 "Mfalnutrition," 159-170
tuberculosis, 1, 5 "Nutrition," 85-112

typhoid and paratyphoid fevers, 276, Yo.No, Col. E., study of Anglo-American
277 ration scale, 115

U.S . GOVERNMENT PRINTING OFFICE 1955 0-- 346336

"r by the -tendent Docume $.S e t)


